CHAPTER 3

SAMPLI NG PROCEDURES

1. DEFI N TI ONS.

a. 8- hour Ti ne-Weighted Average (TWA)/8-hour TWA- CEL. The
time weighted average concentration for a normal 8-hour workday
and a 40- hour work week which cannot be exceeded. It is accepted
to be a concentration to which nearly all workers may be repeat-
edly exposed, day after day, w thout adverse effects. The average
| evel of a stressor over a specified tine period weighted for the
| ength of tine at each neasured level. The neasurenent is usu-
ally a concentration of a chemcal contamnant or a level of a
physi cal agent (e.g., noise). The duration of the TWA nust be
specified. The nbst common industrial hygiene TWA duration is 8
hours, which is the length of the nobst commobn work day. A TWA
may be determ ned by a single sanple (i.e., the averaging is done
by the sanpling device throughout the sanpled period) or by
mat hemat i cal conbi nati on of one or nore consecutive sanpl es.

b. Action Level (AL). One-half the 8-hour timnme-weighted av-
erage (TWA) val ue designated as the Navy QOccupational Explosure
Limt (CEL) unless a specific AL is established in an Cccupa-
tional Safety and Health Adm nistration (OSHA) Perm ssible Expo-
sure Limt (PEL) adopted by the Navy (e.g., 60% of the OSHA stan-
dard for inorganic lead). The AL nmay initiate the inplenentation
of specific actions, such as periodic nonitoring, training or
medi cal surveillance if specified by a NAVOSH or OSHA st andard.

The necessity for an enpl oyee exposure action |evel is based on
variations in the occupational environnent (i.e., variations in
the enployee's daily exposures). As such, the enployer should
attenpt to prove with 95%certainty that no enployee's true daily
average exposure (i.e., 8-hour TWA) exceeds the standard (Refer-
ences 3-1 and 3-2).

c. Ceiling (O-CEL. A contam nant concentration that should
not be exceeded during any part of the working exposure. [If in-
stantaneous nonitoring is not feasible, sanples are collected and
assessed as a 15-mnute tine-weighted average exposure, except
for those substances that nay cause imediate irritation when ex-
posures are short. (Reference 3-3).

d. Excursion Limt (EL)-CEL. Only one stressor, asbestos,
currently has an EL. The EL for asbestos was set as a TWA over a
30-m nute period, which distinguishes it froman Short-Term Expo-




sure Limt (STEL), which has a shorter averaging period. For
substances that have an 8-hour TWA CEL but no short term exposure
limts, excursions in worker exposure |evels nay exceed 3 tines
the 8-hour TWA CEL for no nore than a total of 30 minutes during
a work day, and under no circunstances should exceed 5 tinmes the
8-hour TWA COEL, provided the 8-hour TWA does not exceed the 8-
hour TWA CEL. (Reference 3-3).

e. (QOccupational Exposure Limt (CEL). Limts established to
protect workers from workpl ace exposure to certain chem cal sub-
stances or physical agents. CELs have many sources anpong them
are legal standards (i.e., set by OSHA), professional association
guidelines (e.g., ACAH TLVs[, GCerman MAKs), and governnment rec-
ommendations (i.e., N OSH RELs) Based on the hierarchy estab-
lished in Chapter 16 of OPNAVINST 5100.23 Series, Navy OELs nay
be drawn from many of these sources.

f. Permssible Exposure Limt (PEL). A legally enforceable
(in the U S.) occupational exposure standard established by the
federal GCccupational Safety and Health Adm nistration (OSHA) or
by a state-run program accepted by OSHA. Most PELS are tine-
wei ght ed average concentrations for a normal 8-hour workday and a
40- hour work week, which shall not be exceeded. However, PELs
may al so be “Ceiling” values or “Excursion Limts.” PELs are ac-
cepted to be a concentration to which nearly all workers may be
repeatedly exposed, day after day, over a working lifetinme wth-
out adverse effects.

g. Short-Term Exposure Limt (STEL)-CEL. A 15-mnute TWA
exposure that should not be exceeded at any tinme during the work-
day. The STEL is not an independent exposure limt, but rather
suppl enents the 8-hour TWA in cases where there are recognized
acute effects from a substance whose toxic effects are primrily
chronic. Exposures above the 8-hour TWA OEL up to the STEL
should not be longer than 15 mnutes and should not occur nore
than four tines per day. Also, there should be at |east 60 m n-
utes between successive exposures in this range. (Reference 3-3).

2. PURPOCSE OF SAMPLING  Sanpling is conducted to quantify occu-
pati onal exposures to workplace stressors. |In nost cases, when a
qualitative positive determnation is nmade, sanpling is necessary
to determne the extent of the exposure, adequacy of control
nethods in use, or additional controls required to elimnate or
m nimze the hazard. The exposure nonitoring plan should be de-
vel oped and inplenmented for those operations/processes needing
further evaluation and those stressors for which periodic sam
pling is required by regulation or directive.
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3. TYPES OF AIR SAMPLES. The following are the two ngjor types
of air sanples used to determne the airborne concentration of
cont am nants:

a. Per sonal sanpl es. For stressors having Navy OELs, for
which a decision to sanple has been nade, personal exposure is
determ ned by collecting breathing zone (BZ) sanples. In rare

i nstances, breathing zone sanpling may not be feasible due to the
| ack of a personal sanpling nmethod or other considerations of the
wor kpl ace environnent. To obtain the sanple, air is collected
fromw thin the breathing zone of the enployee, a hem sphere for-
ward of the shoulders and centered at the nose, with a radius of
approximately 6 to 9 inches. Breathing zone sanples may be col -
| ected in the foll ow ng two ways:

(1) The sanpling device is attached to the enployee and
worn continuously during the work shift or operation. This is
the preferred nethod.

(2) The sanpling device is held by a second individual
within the breathing zone of the enployee. For exanple, the in-
dustrial hygienist may use a detector tube hand punp to coll ect
one or a series of grab sanples fromw thin the breathing zone of
t he enpl oyee.

NOTE: For stressors where there is no acceptable |eve

of exposure, such as those regulated under 29 CFR
1910. 1003, 1910.1004 and 1910.1006 through 1910.1016,
personal sanpling may not be necessary to docunent per-
sonnel exposures. These standards rely on work practice
requi renents and appropriate feasible control technol ogy
to elimnate exposures.

b. General area (GA) sanpl es. The sanpling equipnment is
placed in a fixed location in the work area. General area sam
pl es are not be used to eval uate enpl oyee exposure. They nay be
used to determ ne whether re-entry is warranted into a contani -
nated area, if there is potential contam nation of adjacent work
areas, or to verify the integrity of a negative pressure enclo-
sure during asbestos ripout operations. They may not be used for
Navy CEL conpliance determ nations except in the rare instances
where no feasi bl e personal sanpling nethod exists.

4. SAVMPLE DURATION. Sanple duration may vary from a few seconds
to 8 hours or nore. The tinme period for sanple collection de-
pends on a variety of factors including: the sanplng and ana-
| ytical method, the expected concentration of the contam nant be-
ing neasured, the type of CEL to which the sanple will be com
pared, the nunber of consecutive sanples to be collected on a
singl e enployee during a single work shift, and whether the work
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shift is longer than 8 hours. Consider the followng factors in
determ ning the appropriate sanple duration.

a. Sanpl i ng net hod. The sanpling nmethod is one factor in
determ ning the duration of each sanple. A single grab sanple
collected with short-term detector tubes is collected over a pe-
riod of seconds to mnutes. Low flow and high flow sanpling
punps, conbined with filter, inpingers, and/or solid sorbent ne-
dia, are used to collect I|onger duration sanples generally 15
mnutes to 8 hours. Direct reading instrunments provide al nost
i nstant aneous or real-time results.

b. Cont ami nant concentration and analytical nethod. The
concentration of a contamnant in the sanpled air has a | arge ef-
fect on the sanple duration. All other things being equal, the
hi gher the concentration the shorter the duration of a single
sanple and vice versa. M nimum sanpling tinmes aim to coll ect
enough mass of contam nant to be above the analytical nethod’ s
limt of reliable quantification. Maxinum sanpling tines ai mnot
to collect too nuch mass of contam nant to avoid sorbent break-
through or filter overl oading. For exanple, charcoal tubes my
need to be changed frequently to prevent breakthrough. The
breakt hrough time of a charcoal tube is a function of the air
concentration of the contam nant being sanpled, the sanple flow
rate, and the humdity of the environnment being sanpled. Break-
through tine is also a function of the type, anount, size and
packi ng configuration of the charcoal in the tube and conpetition
for sorbent sites by other contam nants present in the air.
Simlar limts on sanpling tine apply to filters and inpingers to
prevent overl oadi ng. Judgnent should be exercised in changing
sanpling nedia of any type often enough to sanple a sufficient
volune of air to quantify the sanple w thout the occurrence of
br eakt hr ough.

C. Type of CEL to which the sanpling results will be com
pared. Sanples collected for as close as possible to 100% of the
time period for which the OEL is defined provide the best esti-
mate of the time-weighted average enpl oyee exposure. Each type
of CEL inposes different sanple duration requirenments as follows:

(1) Ceiling standard (C). Sanples collected to determ ne
conpliance with ceiling limts are usually taken as a series of
15-m nute sanples during periods of maxi num expected exposures.
An exception would be if a real-tinme instrunent (e.g., a datal og-
ging dosineter) were available to provide instantaneous and con-
ti nuous neasurenents. According to reference 3-2, sanples taken
for conparison with ceiling limt OELs are best taken in a non-
random fashion, during periods of maxi mum expected concentra-
tions. A mnimum of three neasurenents should be taken during
each work shift sanpled. The highest of all the neasurenent re-
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sults is the best estimate of the enployee’s upper exposure for
that shift.

(2) Short-term exposure Ilimt (STEL). STEL sanpl es
should be taken over a 15 mnute period. STEL sanples should
al so be taken in a non-random fashion during periods of naxinmm
expected concentrati on.

(3) 8-hour tine weighted average CELs. Evaluate the po-
tential for enployee overexposure through observation and, if ap-
propriate, collection of screening sanples before any partial- or
full-shift air sanpling is conducted.

(a) Full-shift sanples should be taken to evaluate
TWA exposures whenever possible. However, due to the realities
of field sanmpling (e.g., tine lost due to placing and renoving
multiple sanpling devices at the beginning and end of the work
shift and lunch breaks), it is unusual that a sanple or series of
consecutive sanples spans the entire work shift. In practica
terms, a full-shift sanple should omit no nore than one hour of
the full work shift (e.g., sanple at least 7 hours of an 8-hour
work shift or 11 hours of a 12-hour work shift).

(b) If full-shift sanpling is not possible, it is es-
sential to sanple the entire duration of the task producing the
exposure of interest. Every attenpt should be nade to sanple the
period of greatest exposure during the operation. Such exposure
may occur during routine set-up, take-down, and end-of-shift
cl ean-up operations. If an operation lasts less than a full
shift, then sanpling is to be conducted for the entire operation,
or as long as personnel are potentially exposed to the contam -
nant (e.g., personnel may remain in a potentially contam nated
work area after the operation ceases), whichever is |onger.

(c) If the enployee is leaving the general area of
the work (e.g., going off-base or to an on-base fast food vendor)
for lunch the sanmpler and nedia should be renoved during the
| unch peri od. If the enployee will be eating lunch in a lunch
roomat the work site it is permssible to | eave the sanpler and
media on the enployee but any sanpling punp should be turned off
and the sanple inlet should be capped. Be sure that the |unch
break "on" and "off" tinmes are recorded on the sanpling data
sheet and cap/seal and identify all cassettes/tubes if they are
renoved fromthe enployee. One exception to renoving and cappi ng
sanpling devices during lunch are certain passive nonitors, which
woul d require renoval of the diffusion nenbrane to be capped. 1In
such cases the nonitor may be left in place during the I|unch
break with docunentation to that effect or the nonitor may be re-
noved and placed in a sealed container at a clean air |ocation
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Shut - down and renoval of the sanpling train during lunch is pre-
ferred.

(d) If technology has not been developed to allow
full -shift sanpling for an 8-hour TWA, a series of "grab" or
"spot" sanples taken randomy throughout the work shift is ac-
ceptable. A sound statistical approach should be used to design
the sanpling strategy. See Reference 3-1 for a conplete discus-
si on.

d. Nunmber of consecutive sanples to be collected per em
pl oyee. The nunber of consecutive sanples that should be taken
during a work shift depends on the desired error of measurenent
as discussed in references 3-2, 3-4, and 3-5 and in Chapter 4 of
this manual. Two 4-hour consecutive sanples provide nore statis-
tical power than one 8-hour sanple when docunenting the exposure
for an 8-hour work shift. Up to a point, a larger nunber of
shorter duration consecutive sanples provides nore statistical
power. However, the need to collect sufficient mass of contam -
nant for accurate analysis limts how many consecutive sanples
may be used to cover a specific work shift.

e. Wrk shifts |longer than 8 hours. In general, a single
sanple or nmultiple sanples are to be taken to determine the ini-
tial 8 hours of exposure for conparison with the standard. This
allows direct conparison to the 8-hour OEL. A separate sanple is
used to determ ne any additional exposure beyond the initial 8
hours.

5. CALCULATI NG THE TI ME-VWEI GHTED AVERAGE FROM THE SAMPLE
RESULTS.

a. Unsanpl ed work periods. To properly calculate an em
pl oyee’ s TWA exposure, professional judgnent is necessary to de-
ci de what assunption should be nmade regardi ng the exposure during
unsanpl ed work periods. For exanple, if the work shift is 8
hours and sanpling was conducted for 7 hours and 15 m nutes, the
i ndustrial hygienist can either assune a zero exposure for the
unsanpl ed period or assune that exposure is equal to the TWA over
the sanpled period. If a zero exposure is assunmed for all unsam
pl ed periods, the resulting TWA is cal cul ated per Equation 3-1la
bel ow and the industrial hygienist should docunment on the sam
pling data sheet reasons/circunstances that explain the em
pl oyee's tine of non-exposure (e.g., lunch break, operation com
pleted, etc.). Where equal exposure is assuned, the resulting
TWA is cal cul ated per Equation 3-1b bel ow and the industrial hy-
gi eni st also should docunent the rationale on the sanpling data
sheet .
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CT, +C,T,+..+C T,

TWA (8- hour) = 480 minutes

Equati on 3-1la

NOTE: Equation 3-1la, above, assunes that the average
contam nant concentration during any unsanpled portion(s)
of the work shift is zero (0) and that the length of the
work shift is 8 hours (i.e., 480 mnutes). Field obser-
vations by the person conducting the sanpling should de-
termne if the zero exposure assunption is supportable.
The denomi nator in Equation 3-l1la nust be the changed to
the total mnutes in the actual work shift if the work
shift is other than 8 hours.

_CT+CT+..+C T,
T +T,+. . +T,

TWA

Equation 3-1b

NOTE: Equation 3-1b, above, assunes that the contam nant
concentration during any unsanpl ed portion(s) of the work
shift is equal to the average exposure for all sanpled
portions of the work shift. This is a conservative esti-
mat e of exposure, which is biased in favor of the worker.
Field observations by the person conducting the sanpling
should determine if this assunption is supportable.

Wher e:

TWA = Ti ne-wei ght ed average contam nant concentration
C = the contam nant concentration in Sanple i

T, = the duration (m nutes) of Sanple

b. Non-traditional work schedul es. St andards based on 8-
hour exposures may not provide appropriate protection when non-
traditional work schedules are used, e.g., four 10-hour days per
week. Conparison of the full-shift exposure neasured during a
non-traditional work schedule requires that the 8-hour Navy CEL
be adjusted to account for differences in the nunber of exposure
(i.e., work) hours and recovery (i.e., non-work) hours. The fol-
| owi ng adj ustnents are not applicable to STEL, Ceiling, or Excur-
sion Limt CELs.

(1) Recommended adjustnents based on the Reference 3-6
nodel of Brief and Scal a.
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(a) Limtations of the nodel. The adjustnents in
Equations 3-2 and 3-3 below are based on the Brief and Scal a
nodel for unusual work shifts, which is discussed in reference 3-
7. This is a conservative nodel that accounts for both increased
work shift exposures and decreased recovery tinme (i.e., non-
occupati onal exposure periods). Foll owi ng are sone general ap-
plication guidelines for the Brief and Scal a nodel.

1. The nodel does not account for biological
hal f-1ives of the stressor, as do the pharnmacokinetic nodels.
However, there is a general rule of thunb that PEL adjustnents
are not applied if the stressor half-life is | ess than 3 hours or
greater than 400 hours. Toxicant studies show that only noderate
half-1ife chemcals (i.e., 6-200 hours) are likely to have day-
to-day accunul ation during the week, even at exposures at or near
t he PEL.

2. The nodel assunes average body burden for the
stressor rather than peak burden.

3. The nodel can be used if the PEL is based on
system c effects, regardl ess of whether the effects are acute or
chronic.

4. Adjustnents can be applied only for extended
wor k shi fts/weeks, defined as >7 hours/day or >35 hours/week. Do
not use these equations for shortened work schedul e adjustnents
(i.e., the CEL shall NEVER be adjusted upward for shortened work
days or weeks). In addition, neither adjustnent equation is ap-
propriate for 24-hour (i.e., continuous) exposure.

5. Do not nake PEL adjustnents when the stressor
is a primary irritant (i.e., PEL based on sensory irritation ef-
fects). In such cases, the stressor's action is based on "com
partnental” vice whole body effects. Further, the irritation
threshold is probably independent of the nunber of hours worked
(i.e., exposed).

(b) Wrk weeks of |less than 7 days. Equation 3-2 is
used to adjust the CEL, if the work week is | ess than seven days.

Adjusted OEL = OEL x (§ x 24~ h)
h™ 16

Equation 3-2

Where: h = nunber of hours worked per day
8 = nunber of hours per traditional workday
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24
16

nunber of hours per day
nunber of recovery hours per traditional workday

This adjusted CEL is then used for conparison wth the enpl oyee's
TWA exposure, and its upper or |lower confidence |limts as appro-
priate, calculated using the applicable form of Equation 3-1.
Confidence Iimts are discussed in Chapter 4. Note that when the
full shift is not sanpled, you nust make assunptions about the
concentration during the unsanpled portion of the work shift.
The traditional assunptions are that the average exposure during
t he unsanpl ed period are either equal to zero or equal to the av-
erage exposure during the sanpled period. Any other assunptions
are difficult to support and should be used rarely and with ade-
quat e docunent ati on

(c) 7-Day work weeks. If the non-traditional work
schedul e involves work on all 7 days of the week, adjust the CEL
as shown in Equation 3-3:

Adjusted 7 - day wor k week OEL = OEL ><(4—0 « 168- h]
h 128
Equation 3-3
Wer e: h = nunber of work (exposure) hours per 7-day work week

40 = nunber of work hours per traditional work week
168 nunmber of hours per 7-day work week (7 days x 24 hr)
128 nunber of recovery (exposure-free) hours per tradi-
tional work week

(2) Adjustnments nmandated by OSHA in sone standards (e.g.,
| ead) . Anot her nodel often used is the OSHA nodel, which ac-
counts for increased work shifts only (i.e., no adjustment for
decreased recovery tine). The adjustnents, shown in Equations 3-
4 and 3-5 are based on whether the stressor acts as an acute or
cunul ative (chronic) hazard (OSHA has a chem cal categorization
tabl e where you can | ook up the hazard category). The OSHA nodel
can be used to adjust for work shifts from 15 mnutes to 24 hours
per day. The acute hazard equation is intended to nodify the PEL
to a dose no greater than that of an 8-hour exposure at the PEL.
The cumul ative hazard adjustnment is nmeant to prevent excessive
accunul ation followng many days (years) of exposure such that

wor kers exposed nore than 40 hours per week will not devel op body
burdens greater than those of workers in a normal 8 hour/day, 40
hour/week schedul e. If a chemcal is considered both an acute
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and a chronic hazard, calculate both adjustnents and apply the
nore conservative PEL.

8 hours
Hours of Exposure per Day

Adjusted PEL (Acute Hazard) = PEL x

Equation 3-4

40 hours

Adjsuted PEL (Cumulative Hazard) = PEL x
Hours of Exposure per Week

Equation 3-5

(3) Adjustnents based on other nodels. There are several
ot her nodels, each with its own l[imtations and advantages. Con-
sult Reference 3-7 for a conplete discussion. Keep in mnd that
establishing limts for unusual workshifts is conplicated by many
factors, including individual susceptibilities, stressor biologi-
cal half-lives, netabolic pathways, and exposure schedules (e.qg.
recovery tinme allowances, neans of elimnation, consistency of
exposure during extended work shift, etc.).

c. Mxtures.

(1) Additive Effects. M xtures of stressors wth
ADDI TI VE effects may be conpared to a nornmalized CEL for the m x-
ture of one (1) by calculating the concentration of each individ-
ual conponent of the mxture as a fraction of the CEL for that
conponent (i.e., normalized to the CEL) and then summng these
val ues as in Equation 3-6 bel ow

c , G C

Mixture summed, normalized OEL =
OEL, OEL, OEL

Equation 3-6

If the “m xture summed, normalized CEL” is greater than one (1)
the neasured mnmxture level is considered to exceed the OEL for
the m xture.

(2) Independent effects. I f the chemi cal substances in

the m xture have different biological actions (i.e., independent
effects), the data nmust not be conmbined into a single exposure
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value. Instead the concentrati on of each chem cal substance mnust
be separately conpared to its CEL.

(3) Synergistic effects. I f the chem cal substances in
the m xture have synergistic effects, interpretation of the data
shoul d be done on a case by case basis and with great caution.

6. SAMPLE COLLECTI ON AND ANALYTI CAL METHODS. Al industrial hy-
gi ene sanpl es should be collected and anal yzed usi ng net hods de-
scribed in Reference 3-8, the Industrial Hygiene Sanpling Guide
for Consolidated Industrial Hygi ene Laboratories (NEHC Techni cal
Manual NEHC 6290- TMB6- 1, Septenber 1996).

7. M NI MUM SAVPLE VOLUME. The |limt of quantitation of the
anal ytical procedure establishes the mninmum required volune of
air for a sanple. The mnimum sanple volunme and the required

sanple tinme are conputed using Equations 3-7 and 3-8:

Analytical Limit of Quantitation (ug)
OEL (mg/m?) x Desired Fraction of OEL

Minimum SampleVolume (liters) =

Equation 3-7

Minimum Sample VVolume (liters)
Sample Flowrate (liters/ minute)

Required Sample Time (minutes) =

Equation 3-8

NOTE: Be careful when using |aboratory results that are
|l ess than the limt of detection. This is especially im
portant when ordering an I CP (inductively coupled plasm)
scan for netals, which gives results for a standard set
of 14 netals. |If "metal Z" was not present in the proc-
ess being sanpled, you cannot use the “less than” result
to make ANY eval uation of exposure to "netal Z. "

8. PRE- PLANNI NG. When a positive determnation is made that
there is potential for an enployee to be exposed to a chem cal,
physi cal or biological agent at or above the action |level, sam
pling is usually conducted to determ ne the extent of the expo-
sure. Since many decisions will be based on the sanpling re-
sults, it is necessary to develop a standardized sanpling proto-
col to ensure the highest level of confidence in reported expo-
sure levels. Careful preparation is essential to facilitate and
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assure the collection of valid sanples. The follow ng checks are
to be nade prior to field sanpling:

a. Al'l sampling equipnent is to be factory and/or field
calibrated in accordance with manufacturer's instructions and/or
in accordance with Chapter 8 of this manual.

b. Ensure that punps are fully charged (voltage check) and
are pre-calibrated to the proper flow rates.

c. Forms for docunenting air sanples, bulk sanples, and heat
stress surveys are provided in Appendix 3-A. The associated form
definitions and explanations along wth personal protective
equi pnent codes and operation codes required on sone fornms are
al so provided in Appendi x 3-A

d. Use the correct collection nedia as specified in Refer-
ence 3-8, the Industrial Hygiene Sanpling Guide for Consolidated
| ndustrial Hygi ene Laboratories (NEHC Techni cal Manual 6290- TMB6-
1, Septenber 1996). You nay need to consult with the |aboratory
before collecting sanples, particularly for wunusual analytes.
The | aboratory may require a bulk sanple or extra tubes for de-
sorption efficiency studies.

9. SAMPLE COLLECTI ON PROCEDURES.

a. Select the enployee to be sanpled and di scuss the purpose
of the sanpling strategy. Advise the enployee not to renove or
tanper with the sanpling equipnent. Informthe enpl oyee when and
where the equi pnent will be renoved.

b. Instruct the enployee to notify the industrial hygienist
or the supervisor should the sanpling equi pnent require tenporary
renoval .

C. Pl ace the sanpling equi pnent on the enployee so that it
does not interfere with work perfornmance.

d. Attach the collection device (e.g., filter cassette,
charcoal tube, etc.) to the shirt collar (i.e., within the em
pl oyee's breathing zone). The inlet orifice should generally be
in a downward vertical position to avoid contam nation. Ensure
the collection device inlet will not be covered by | oose itens of
clothing. Position the excess tubing so as not to interfere with
the work of the enpl oyee.

NOTE: For welding funme sanples, place the cassette in-
side the wel der's hel net.

e. Turn on the punp and record the tine.
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f. In order to determne if the desired flow rate is being
mai nt ai ned during sanpling, the follow ng nethods shoul d be used:

(1) A precision rotaneter should be plugged into the cas-
sette. Adjust the punp flowrate to the desired flowate as in-
di cated by the precision rotaneter reading.

(2) Built-in rotaneters on punps can be used for visua
verification of flow rate stability during sanpling. Do not use
built-in rotaneters for calibration purposes. As a mninmm the
flow on all punps should be checked after the first half-hour,
hour, and every 2 hours thereafter.

(3) During punp checks, check for filter | oading. Par -
ticulate accumul ation on the filter may affect the flowrate, es-

pecially on punps that are not constant flow If this occurs,
replace the filter with a new one. Ensure that the collection
device is still assenbled properly and that the hose has not be-

conme pinched or detached fromthe cassette or the punp.

g. Do not |eave sanpling equipnment unattended. Monitor the
operation and enpl oyees throughout the workshift to ensure that
sanple integrity is maintained, and cyclical activities and work
practices are identified. Record the tine course of events, tak-
ing detailed notes concerning airborne contam nants and other
conditions to assist in determ ning appropriate engineering con-
trols.

h. Prepare field blank(s) during the sanple period. Bl anks
are prepared in the sane manner as the actual cassettes or tubes
used for sanpling, except air is not drawn through them Bl anks
should also be from the sane |ot nunber as the sanples. Renove
both the inlet and outlet plugs fromthe cassette at the sanpling
site and inmediately replace them | f using tubes, break off
both ends of the blank tube at the sanpling site and inmediately
cap.

i For each type of sanple collected, submt at |east one
field blank per 20 sanmples for OSHA sanpling nethods. For N OSH
sanpling methods, a mnimum of 2 field blanks are required for
each set of sanples of a specific type. If a set contains nore
than 20 sanples, the nunber of field blanks required by NIOSH is
10% of the total nunmber of sanples with all fractions rounded up.
Nl OSH states than in no case are nore than 10 field blanks re-
qui red regardl ess of the nunber of sanples in the set.

]. Before renpoving the punp at the end of the sanple period,
check the flowrate to ensure that the rotaneter ball is still at
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the calibrated mark. Record the punp or precision rotaneter
r eadi ng.

k. Turn off the punp and record the ending tine.

| . Renove the collection device from the punp. Cap tubes
and i npingers. For cassettes, insert cassette plugs and seal
wi th shrink bands.

m Prepare the sanples for submssion to the analytical
| abor at ory.

n. Punps should be post-calibrated after each day of sam

pling (before charging). Record the post-calibration results.

0. Activities are encouraged to devel op provisions for seal-
ing sanpling nedia to prevent tanpering and for using sanple | ogs
and chain of custody fornms where such docunentation is appropri-
at e.

10. SAMPLI NG PUWP CALI BRATI ON.

a. |If the initial (pre-) and final (post-) calibration flow
rate differential is wthin 5% a volune calculated using the
| ower flow rate should be reported to the |aboratory. If the

difference between the pre- and post-calibration flow rates is
not within 5% the punp nmay not be functioning properly. Check
the battery first. If the problemis still not corrected, have
the punp repaired.

NOTE: |If the punp flowrate differential is greater than
5% the sanple results may still be used for exposure
evaluations. The total coefficient of variation (Cvp),
or overall precision (S1), of a sanpling and anal ytical

met hod i ncorporates a 5% punp error. Dependi ng on the
CVvt or St of the nethod, sanpling conducted with a punp
error greater than 5% may still be usable by factoring in
an additional error in the CVy or S;t provided. How-
ever, the CVy or St should be within the required accu-
racy of = 25% at the exposure limt criterion, with a
confidence | evel of 95%

Exanpl e: You are sanpling for dichlorodifluoronethane by
Nl OSH net hod 1018. Your punp differential (i.e., pre
and post calibration) is 7% This is greater than the
reconmended 5% You check the nethod, and find the over-
all precision (S1), which in the past was referred to as
the total coefficient of variation (CVy), to be 0.063.
Conmbined with an estimate of bias (B) for the nmethod, the
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accuracy of the method is calcuated to be approximately *
12.3% (NICSH | i sts the accuracy as 12.8% fromthe concen-
tration range studied). Your increase of 2% punp error
can be included in an adjusted St by calculating the cu-
mul ative error as shown bel ow

Adjusted S, =4 E,* +E,?

. 2 (7-5)°
Adjusted S,; = [(0.063)" +| —
100

Adjusted S, =,/(0063)” +(002)°
Adjusted S; = 0.066
Wher e:  E; = overall method precision (S)

E - (Actual pump error in %) - (Method's pump differential in %)
, =
100

The adjusted S+ of 0.066 equates to about * 13% overall
accuracy for the sanpling and anal ytical nethod. An ex-
pl anation of how St is used along with the nethod bias
(B) to calculate the method accuracy is available on
pages 39-43 of Reference 3-9. Since this is within the
allowable £ 25% the sanple can be used to "screen" the
sanpl ed operation exposure to determine if further sam
pling is needed. Renmenber that overall precision is
based on concentrations at 0.1 to 2 tinmes the exposure
limit (for NIOSH 1018, 495 to 9,900 ngy/nP) and the St
listed in the nmethod nay not be applicable at | ower con-
centrations.

b. Calibration should be conducted at the sanme tenperature
and pressure as sanpling.

11. SAWPLI NG METHODS FOR RESPI RABLE, THORACI C, AND | NHALABLE, OR
“TOTAL” AEROSOLS. Aerosol sanples nmay represent the respirable,
thoracic, or inhalable fractions of the aerosol or the nom nal
“total” aerosol. Each aerosol fraction requires a different sam
pling device. Care should be taken to determ ne which aerosol
fraction an CEL refers to and to ensure that the correct sanpling
device is used.

a. Respirabl e aerosol sanpling. Respirable dust is col-
|l ected using a clean cyclone at a flow rate recommended by the
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cycl one manufacturer to achieve the collection efficiencies cited
bel ow. The respirable fraction of an aerosol is defined as the
fraction of particles collected according to a table of collec-
tion efficiencies agreed upon by the International Organization
for Standardi zation (1SO, the European Standardi zation Committee
(CEN), and the Anerican Conference of Governnmental I|ndustrial Hy-
gienists (ACAH). The table of collection efficiencies is pub-
lished in Reference 3-3. The nost often cited characteristic is
the nedian (i.e., 50% collection efficiency, which is for parti-

cles with an aerodynam c dianeter of 4 yum Sanpling is usually
done with a cyclone upstreamof the filter to preselect the frac-
tion of particles of each size that pass through (i.e., pene-
trate) the cyclone and are collected on the filter. Sever al
types of cyclones are avail able conmercially the nost conmon be-
ing the 10 mm nylon (i.e., Dorr-Aiver) cyclone and the Hi ggins
and Dewell cyclone which evolved into the SIMPEDS cyclone. The
flow rate through the cyclone is critical to obtaining the cor-
rect aerosol distribution. At present a flowate of 1.7 L/mn is
used with the 10 nm nylon cyclone and a flowate of 2.5 L/mn is
used with the SKC cyclone. As nore cyclone performance test data
becones avail able flowate recommendati ons change; therefore, the
manuf acturer should be consulted for the currently recomrended
flowate to conformto the | SO CEN ACAH respirable aerosol size
di stribution.

NOTE: When sanpling for respirable dust for conparison
to the ACAH TLVs® per the International Standards O -
gani zati on/ European Standardization Comrittee (1SQO CEN)
protocol, no change is recommended for the neasurenent of
respirable particulates using a 10 nm nylon cyclone at a
flowrate of 1.7 L/mn (Reference 3-1).

b. Thoracic aerosol sanpling. Currently, there are no Navy
CELs that require thoracic aerosol sanpling nor are there stan-
dards or guidelines by other organizations. However, with inter-
nati onal agreenent on what this fraction is with respect to the
size distribution (Reference 3-3), such OELs may soon follow
NAVENVI RHLTHCEN is aware of only one personal sanpler of this
type which is the &K2.69 offered by BGA I ncorporated. At pre-
sent, the manufacturer’s recommended flowate for this cyclone is
1.6 L/mn to collect a throacic aerosol size distribution. Wen
such devices are used, the nmanufacturer should be consulted to
determ ne the correct flowate to collect a throacic aerosol size
di stribution.

C. | nhal abl e aerosol sanpling. There are sone TLVs which
are set for inhalable aerosols. Two inhal able sanplers are
wi dely available in the US. (i.e., the Institute of Cccupational
Medicine [IOM sanpler distributed by SKC, Inc. and the Conical
| nhal able Sanpler [CIS] distributed by BA, |ncorporated). The
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| OM sanmpl er operates at 2 L/mn and the CI'S sanpler operates at
3.5 L/mn. Oher sanplers are known to exist. As nore CELs are
set for inhal able aerosols, other sanplers will probably be in-
troduced. When such devices are used, the nmanufacturer should be
consulted to determne the correct flowate to collect an inhal-
abl e aerosol size distribution.

d. “Total” aerosol sanpling. All OSHA PELs for “total”
aerosols are sanpled with a closed face 37 mm filter cassette.
St udi es have shown that this sanpling nethod collects |ess aero-
sol than an inhal abl e sanpler.

12. GRAVI METRI C ANALYSI S. Particul ates/ aerosols can be col-
| ected on polyvinyl chloride (PVC filters or matched weight
m xed cellul ose ester filters (MCEF) using a flow rate generally
in the ranger between 1.5 and 2.5 liters per mnute (L/mn).
Preparation and gravinetric analysis of filter sanples is per-
formed as foll ows:

a. Filter properties and preparation.

(1) PVC filters. Desiccate all PVC filters for at |east
24 hours before pre-sanple and post-sanple weighing. Be sure to
renmove the plugs fromthe cassette while filters are being desic-
cated. PVC filters should be weighed prior to (tare weight), and
after collecting the sanple to arrive at the sanple weight.

(2) WMatched weight filters. Mat ched weight filters are
pairs of MCEFs with weights which are nmatched within 100 m cro-
grans. They are nounted one on top of the other in the sane cas-
sette. The top filter is used to collect the sanple while the
bottomfilter acts as a reference filter which was exposed to the
sanme environnental conditions (e.g., humdity) but has no wei ght
gain due to capture of particul ates. The difference in their
wei ghts after sanpling is the sanple weight. However, if the
wei ght difference is less than 100 mrcrograns, it cannot be as-
suned to be due to the sanpling.

b. VWi ghi ng procedure. The step-by-step procedure for
wei ghi ng depends on the nmake and nodel of the balance. Read the
manuf acturer's instruction manual for specific directions.

(1) The bal ance should be in a vibration-free room

(2) Calibrate and zero the balance prior to use, after
every 10 sanples, and after any period it is |eft unattended.

(3) Using blunt-tipped forceps (i.e., do not use your
fingers) renove the filter fromthe cassette.
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(4) Imrediately prior to placenent on the bal ance, pass
filter over or through an ionization unit to renbve static
charges. (Be sure that these ionization units are registered and
handl ed in accordance with any radiol ogical control programthat
may be applicable.)

(5) Weigh all filters at |east tw ce.

(a) If there is nore than 0.005 mlligram difference
in the two wei ghings, re-zero and recalibrate the bal ance.

(b) If there is less than 0.005 mlligrans difference
between the two weighings, average the weights for the final
wei ght .

(6) Record and maintain all the weighing information in a
filter weighing | og.

(7) Include all loose material from an overl oaded filter
and cassette in the weighing of the filter.

NOTE: Do NOT exert downward pressure on the weighing
pans. Such action can break the stirrup or damage the
wei ghi ng mechani sm

13. SAMPLI NG METHOD USI NG SORBENT TUBES.

a. Organic vapors and gases are collected on activated char-
coal, silica gel, or other adsorption tubes. |Inmediately before
sanpling, break off the ends of the adsorption tube to provide an
openi ng approxi mately one-half the internal dianeter of the tube.
Do not use the charging inlet or the exhaust outlet of the punp
to break the ends off the sorbent tubes.

b. Position the adsorption tube with the arrowin the direc-
tion of air flow, i.e., toward the sanpling punp. To prevent in-
jury to the worker, tubes should be placed in tube hol ders.

NOTE: If there is no arrow on the adsorption tube, in-
sert the tube so the backup (smaller of two segnents in
tube) portion is closest to the punp.

c. The air to be sanpled should be drawn directly into the
inlet of the adsorption tube and not be passed through any hose
or tubing before entering the tube. When air sanpling methods
require tubes in a series, as in ethylene oxide air sanpling
they can be joined via the shortest practicable piece of tubing.

d. When sanpling with tubes connected in a series, |abel
each tube and any pre-filter(s) with a single sanple nunber
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(i.e., your field sanple nunber), followed by successive letters
(A, B, C etc.). For exanple, three tubes in series on field
sanpl e nunber 96-578 will be submtted to the |aboratory as sam
pl es 96-578A, 96-578B and 96-578C. Since all of these tubes rep-
resent a SINGLE sanple, they should be entered on a SI NGLE col um
on the air sanple form (NEHC 5100/13). Further, each tube's po-
sition in the sanpling train should be noted on the sanple sheet
(i.e., primary (farthest from the punp) or secondary (closest to

t he punp).

e. Cap tubes with the supplied plastic caps i medi ately af-
ter sanpling.

14.  SAVPLI NG METHOD USI NG M DGET | MPI NGERS/ BUBBLERS

a. Add the specified anmobunt of the appropriate reagent to
the inpinger flask either in the office or at the sanpling | oca-
tion. |If flasks containing the reagent are transported either to
or fromthe sanpling site, both the inpinger stem and side arm
shoul d be sealed with caps or parafilm

b. Collect inpinger sanples using a nmaximumflow rate of 1.0
L/ m n.

c. The inpinger should be attached to the enpl oyee's cloth-
ing using an inpinger holster. It is very inportant that the
i mpi nger does not tilt, causing the reagent to fl ow down the side
armto the hose and into the punp or to spill onto the worker's
skin and cl ot hi ng. Place a trap in line after the inpinger to
protect the punp fromthe absorbing solution.

d. In sone instances, it will be necessary to add reagent
during the sanpling period to prevent the anmount of reagent from
droppi ng below one half of the original anount. Al ways renove

the i nmpi nger fromthe enpl oyee before addi ng reagent.

e. After sanpling, renove the glass stopper and stem from
t he i npi nger fl ask.

f. R nse the absorbing solution adhering to the outside and
inside of the stemdirectly into the inpinger flask with a smal
anmount (1 or 2 mlliliters) of the sanpling reagent. Stopper the
flask tightly with the plastic cap provided or pour the contents
of the flask into a 20 m glass bottle. R nse the flask with a
small amount (1 or 2 m) of the reagent and pour the rinse sol u-
tion into the bottle. Use a Teflon® liner in the cap of the
gl ass bottle. The cap should be taped securely in the same di-
rection as the cap cl oses.

15.  SAMPLI NG METHODS USI NG DI RECT READI NG | NSTRUVMENTS.
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a. Det ect or tube. Det ector tubes should be used primarily
as a screening tool. Sanples are to be taken in the breathing
zone of the enpl oyee.

(1) Detector tubes nay be used to determ ne what areas
should receive full shift sanples. They may al so be used concur-
rently with full shift sanples to trace sources of exposure and
track variations in exposure |levels throughout the work shift.

(2) Detector tubes can be used only with the punp sup-
plied by the manufacturer, as there may be differences in flow
rate between different manufacturer's punps. Flow rate deter-
m nes the adsorption rate for the chenical reactions which pro-
duce the color change or length of stain. Calibrate punps using
t he net hod described in Chapter 8.

(3) Consult the manufacturer's instructions for inform-
tion on interferences and relative standard deviations for the
specific tube, as well as the nunber of strokes, tine between
strokes, time for allowing color developnent, and tenperature,
hum dity and atnospheric pressure effects. Reliable readings may
not be possible when interferences are present.

(a) Where there is a gradation of color change, the
end point should be taken as that point where the color change
can first be detected.

(b) If the indication occurs at an angle, take the
readi ng of the | ongest and shortest discoloration and use the av-
erage as the end point.

(4) When interpreting the results of detector tube sam
pling, the largest relative standard deviation reported by the
manuf acturer (for the exposure range) should be applied. Wer e
screening results may exceed the action level (after the standard
deviation has been applied) then full shift sanpling should be
acconpl i shed.

(5) Useful life can be adversely affected by inproper
care. Avoid exposing tubes to prolonged high tenperatures (e.g.,
autonobile trunks in the sunmertine). Refrigerated storage is

recommended. Detector tubes that have exceeded their expiration
date shall not be used.

(6) Consider the effects of tenperature on chem cal reac-
tion speed. Tubes can be warnmed in the winter by placing |oose
tubes in an inside pocket for approximately 15 mnutes before
use.
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b. Direct reading gas nonitors. Direct reading gas noni-
tors, including nonitors for carbon nonoxide, hydrogen sulfide,
conbusti bl e gases, organic vapors, and oxygen shoul d be operated
in accordance with the manufacturer's instructions. Readi ngs
shoul d be taken as frequently as necessary to adequately charac-
terize the exposure.

(1) Conbustible gas neter

(a) When neasuring explosive levels in atnospheres
where the identity of the explosive contam nant is known, cali-
brate the nmeter using the manufacturer’s recommended calibration
gas and use the manufacturer's response curves/conversion charts
for that explosive contam nant.

(b) When neasuring explosive levels in atnospheres
where the identity of the explosive contaminant is not known or
no manufacturer’s response curve is available for the explosive
contam nant, many manufacturers consider it best to calibrate the
neter with either propane or pentane (consult the manufacture of

the particular neter), since they fall in the mddle of the rela-
tive sensitivity/response chart, and nost gases and vapors wl|
respond within a reasonable safety margin. This calibration,

conbined with an alarm set point of 10% of the |ower explosive
limt, mnimzes the differences in neter readings that are due
to the relative response of the conbustible sensor. The subject
of relative sensitivity/response is illustrated in TABLE 3-1 be-
low. (Reference 3-10). Table 3-1 is an exanple of the expected
response of a sensor that has been calibrated to pentane, propane
or methane to a variety of conbustible gases. The closer the
relative response is to 1.0, the nore accurate the reading. As
shown by Table 3-1, when in an atnosphere where the identity of
t he expl osive contam nant is not known, readings taken on a neter
calibrated with nethane usually underestinmates the |ower explo-
sive limt.

Tabl e 3-1 Exanple of Relative Sensitivity/Response Ratios

Conbusti bl e Rel ati ve response when sensor
Gas/ Vapor is calibrated on...
Pent ane Pr opane Met hane
Hydr ogen 2.2 1.7 1.1
Met hane 2.0 1.5 1.0
Pr opane 1.3 1.0 0. 65
n- But ane 1.2 0.9 0.6
n- Pent ane 1.0 0.75 0.5
n- Hexane 0.9 0.7 0. 45
n- Cct ane 0.8 0.6 0.4
Met hanol 2.3 1.75 1.15
Et hanol 1.6 1.2 0.8
| sopr opanol 1.4 1. 05 0.7
Acet one 1.4 1.05 0.7
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Rel ati ve response when sensor
is calibrated on...
Anmoni a 2.6 2.0 1.3
Tol uene 0.7 0.5 0.35
Gasol i ne 1.2 0.9 0.6
(Unl eaded)

(Reference 3-10)

NOTE: Table 3-1 is only an exanple.
The actual relative sensitivity/response
of a sensor would vary by manufacturer

(Due to the affect of sone substances (e.g., silicones, halo-
genat ed hydrocarbons) to reduce the sensitivity or poison the
conbusti bl e sensors or filaments of the neter, it is reconmended
that nmethane also be used to check the neter for |oss of sensi-
tivity to methane. This check is not a recalibration but is to
be done in addition to the propane or pentane calibration.)

(c) This type of neter is not used to determ ne per-
sonal exposures to organi c vapors.

(d) Each nmeter approved for potentially explosive at-
nospheres will be labeled with the approved cl asses, groups and
approvi ng organi zati on. Only use the neter for the classes and
groups for which it is approved. Do not use a neter w thout an
approval | abel.

(e) Meters are not allowed in | ocations where fire or
expl osi on hazards may exist unless the nmeter is certified intrin-
sically safe for the type (G oup) of atnosphere present. When
replacing batteries, use only those specified on the safety ap-

proval | abel.

(f) Consult and conply wth manufacturer’s instruc-
tions and directions regarding the operation, capabilities and
limtations of the neter. Meters shall be used only for their de-
signed purpose and within the limtations specified by the nmanu-
facturer. (Reference 3-11).

(1) Many neters will not give reliable results
i n oxygen-deficient atnospheres. For this reason and ot her obvi -
ous safety considerations, always neasure the oxygen content of
the | ocation first.

(ii) Certain contam nants, including (but not
necessarily limted to) silicones, silicates, |ead containing
conpounds, hal ogenat ed hydrocarbons, acrylonitrile, carbon disul-
fide, formal dehyde, styrene, high concentrations of hydrogen sul -
fide or high concentrations of other conbustible gases, may re-
duce the sensitivity or poison the sensors or filanments of the
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neter and produce false readings or failure. At tines, sensitiv-
ity can tend to first be lost with respect to nethane. Ther e-
fore, the neter may calibrate wth and respond appropriately to
ot her gases but have reduced sensitivity or not respond to neth-
ane. It is recoomended that nethane also be used to check the
neter for this initial loss of sensitivity to nethane. Thi s
check is not a recalibration but is to be done in addition to the
usual calibration. (Reference 3-11)

(iii) EM resulting from the use of portable ra-
dios in close proximty to sonme neters can cause erratic or |ower
t han nornmal readings of the neters.

(iv) Tenperatures outside of the manufacturer’s

recommended range for the nmeter can cause erratic readings of the
nmet er.

(2) Oxygen neter.

(a) Follow ng manufacturer's gquidelines, calibrate
the neter in air known to contain 20.9% oxygen and outsi de of the
space to be tested.

(b) Consult and conply with manufacturer’s instruc-
tions and directions regarding the operation, capabilities and
limtations of the neter. Meters shall be used only for their de-
signed purpose and within the limtations specified by the nmanu-
facturer. (Reference 3-11).

(1) Changes of altitude or atnospheric pressure
can affect the performance of sone neters, requiring that the ne-
ters be calibrated for existing conditions.

(ii) EM resulting fromthe use of portable ra-
dios in close proximty to some neters can cause erratic or |ower
t han normal readings of the neters.

(iii) Tenperatures outside of the manufacturer’s
recommended range for the nmeter can cause erratic readings of the
nmet er.

c. Direct reading dust nonitor.

(1) Follow the manufacturer's instructions for the opera-
tion and calibration of the nonitor.

(2) Use the nonitor as a screening device to estimate to-
tal or respirable dust |evels.

3-23



(3) The nonitor is non-specific; it neasures the airborne
mass concentration of dust and not specific toxic substances.
Some instrunments are calibrated to a specific type of dust (e.qg.
Arizona road dust) and may not give accurate results for dusts
with different size distributions.

(4) The nonitor may give erroneous readings due to dif-
ferences in collection efficiency for large particle sizes when
measuring total dust.

d. Qhers. Oher technical equipnment nmay be used for field
eval uation, such as toxic gas nonitors, photoionization detec-
tors, infrared analyzers, radiation nonitors/neters, etc. Al
should be calibrated, maintained and operated according to the
manuf acturer's instructions and directions and within the limta-
tions specified by the manufacturer.

16. SAVPLI NG METHODS USI NG PASSI VE MONI TORS.

a. Instructions and limtations of the nonitors are defined
in the manufacturer's user’s manual and should be carefully fol -
| owed.

b. As with any sanpling nethod, an accuracy of * 25% at the
95% confidence level within 0.5 to 2 tinmes the PEL should be dem
onst rat ed. If this information is not available through the
manuf acturer, duplicate sanpling can be useful in supporting the
accuracy of the sanpling nethod.

c. In high humdity environnments sone organi c vapor nonitors
may experience problens due to conpetition of water vapor for ad-
sorption sites on the charcoal |eading to underestimation of ac-
tual concentrations.

d. Most nonitors require a mninmum air flowate over the
diffusion nmenbrane to prevent <creating an artificially [|ow
stressor concentration at the nenbrane. Therefore, nmany nonitors
may not be suitable for area sanpling. Consult the nmanufacturer
for mnimumrequired air flowates and suitability for use as an
area nonitor.

e. Care should be taken to ensure that the diffusion nmem
branes are not torn during sanpling which invalidates the sanple.
Since nonitors are snmall and |ight-weight, they are easily turned
over so that the sanpling face is not exposed or may be covered
by | oose clothing. The industrial hygienist or technician should
ensure that neither of these events occurs, otherw se the sanple
will be invalid.
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NOTE: Passive nonitors are usually designed for full-
shift sanpling of gases and vapors. Particul ates, such
as paint mst, nmay coat the nonitor’s diffusion nenbrane
and invalidate the results.

17. SAMPLI NG FOR SURFACE CONTAM NATI ON.

a. General information.

(1) The terns "w pe sanpling," "sw pe sanpling" and
"smear sanpling” are used synonynously to describe the techniques
used for assessing surface contam nation. The term "w pe sam
pling” will be used in this chapter.

(2) There are a variety of reasons why surface contam na-
tion, and especially renpovabl e surface contam nation, may need to
be assessed. Several reasons are |isted bel ow

(a) Many toxic materials may gain entry into the body
via ingestion and, in sone instances, via penetration (absorp-
tion) through intact skin.

(b) Surfaces which nmay contact food or other materi -
als which are ingested or placed in the nouth (e.g., chew ng to-
bacco, gum cigarettes) may be w pe sanpled (including hands and
fingers) to show contam nation

(c) Skin irritants may be evaluated for potential
contact by w ping surfaces, including exposed skin (e.g., fin-
gers, hands).

(d) Effectiveness of decontam nation of surfaces and
protective gear (e.g., respirators) may sonetines be eval uated by
w pe sanpli ng.

(3) There is a very strong possibility that w pe sanples

will give a false negative; that is, that some or all of the ex-
isting surface contam nation will not be renoved by a w pe sam
pl e.

(4) Avai | abl e  toxicol ogi cal informati on concerning

chronic skin absorption, dermatitis, etc. should be used to de-
termine if the resulting exposure presents a potential enployee
hazar d.

b. General technique for w pe sanpling.

(1) Cenerally, there are two types of filters recommended
for taking w pe sanples:
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(a) dass fiber filters (37 mm are usually used for
materials which are anal yzed by high pressure |iquid chronatogra-
phy (HPLC), and often for substances anal yzed by gas chromat ogr a-

phy.

(b) Paper filters are generally used for netals, and
may be used for anything not analyzed by HPLC For conveni ent
usage, the Whatman snear tab or its equivalent is recomrended.

(2) Pre-loading a group of vials with appropriate filters
is a convenient nethod. The Whatman snear tabs should be in-
serted with the tab end out. Always wear clean disposabl e plas-
tic gloves when handling filters. Discard gloves after each sam
pl e and don a new pair of disposable gloves for the next sanple.

(3) The follow ng procedures apply to the collection of
W pe sanpl es:

(a) At the worksite, prepare a rough sketch of the
area(s) or roon(s) and identify surfaces to be w pe sanpl ed.

(b) If sampling an enployee's skin or personal pro-
tective equi pnment, prepare/position the enpl oyee or equipnment so
that further contact is not needed prior to wiping. Skin w pes
shoul d not be done for materials with high skin absorption. Un-
der no conditions should any solvent other than distilled water
be used on skin or personal protective gear which directly con-
tacts the skin.

(c) Put on a pair of clean inpervious disposable
gloves. A clean set of gloves should be used with each individ-
ual sanple. This avoids contam nation of the filter and the hand
and the subsequent possibility of false positives.

(d) I'f needed for sanpling, noisten Snear Tabs or
VWhatman filters with deionized water prior to use.

Not e: For sone chem cals, w pe nedia nay require specific sol-
vents or derivation solutions for sanpling and/or field treating.
Consult laboratory for specific information.

(e) Wthdraw the filter from the vial. If a danp
W pe sanple is desired, noisten the filter with the appropriate
sol uti on.

(f) Wpe approximately 100 square centineters (cn?)
of the surface to be sanpl ed.

NOTE: If a tenplate is used to outline a 100 cn? (for
exanple 10 cm X 10 cm) area, a new tenplate should be
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used for each location where a sanple is taken. This
prevents contam nation of other sanple sites. Oten a
heavy piece of paper will suffice as a tenplate.

(g) Start at the outside edge and progress toward the
center of the surface area by wiping in concentric squares of de-
creasing size. Firmpressure should be applied when w ping.

(h) Wthout allowing the filter to contact any ot her
surface, fold the filter with the exposed side in, and then fold
it over again. Place the filter in a sanple vial, cap the vial
nunber it, and place a correspondi ng nunber at the sanple |oca-
tion on the sketch. Include notes with the sketch giving any
further description of the sanple.

(i) OSHA wi pe nethod presented in I D 125G for netals:
If using a Ghost or Palintest Wpe, renpove it fromits package
and unfold it. Next fold the wipe in half. Wpe a 10-cm x 10-cm
area by starting at the outside edge of the surface, applying
firmpressure, w pe the surface and progress towards the center
by maeki ng concentric squares of decreasing size. Fold wipe in
hal f, with contam nant side in, and w pe the surface again by
maki ng concentric squares of decreasing size. Fold the wipe in
hal f, contam nant side in, and wipe surface a third tinme. If us-
ing a Snear Tab or Whatman filter, wipe a 10-cm x 10-cm area by
starting at the outside edge of the surface, applying firm pres-
sure, w pe the surface and progress towards the center by maki ng
concentric squares of decreasing size. |If possible wipe the area
at least 3 tinmes. Fold the wi pe sanple with exposed side in.
Transfer the wi pe sanple into a 20-nlL scintillation vial and seal
with vinyl or electrical tape.

(j) At least one blank filter treated in the sane
fashi on but w thout w ping, should be placed in a separate vial
and submtted for each sanpl ed area.

c. Special techniques for w pe sanpling.

(1) Acids and bases. When exam ning surfaces for con-
tamnation wth strong acids or bases, use pH (litnus) paper
noi stened wth neutral distilled water (i.e., pH 7.0).

(2) Asbestos. Wen exam ning surfaces for asbestos con-
tam nation, a technique called mcro-vacuum ng nay be used. M-
cro-vacuumng only identifies presence of fibers and quantifies
| evel s of contam nation in ternms of nunber or nass concentration.
The m crovacuum nmet hod has been standardi zed in ASTM D5755-95 and
ASTM D5756-95 (References 3-12 and 3-13), which should be fol-
| oned when conducting such testing. There are no regul atory
standards for interpretation of m crovacuumresults.
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(3) Lead. Wpe sanpling for |[|ead-contam nated dust
shoul d be conducted per Appendi x 3-B.

(4) Polychlorinated biphenyls (PCB). PCB w pe sanpl es
shoul d be collected follow ng the guidance in references 3-14 and
3-15. Special preparation is required for the collection nedia.
Contact the | aboratory where the sanple will be analyzed for spe-
cific requirenents.
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Appendi x 3-A

| NDUSTRI AL HYA ENE Al R SAMPLE, BULK SAMPLE, W PE SAMPLE
AND HEAT STRESS SURVEY FORMS, DEFI NI TI ONS, EXPLANATI ONS
AND CODES

1. FORVMG. The standard fornms to be used when collecting air,

bul k or w pe sanples or when conducting a heat stress survey are
listed below. These fornms are in Mcrosoft Wrd format and re-
quire Mcrosoft Wrd to be installed on your conputer in order to
open them To open each form click on the hyperlink.

a. Industrial Hygiene Air Sanple Survey Form (One Worker,
Many Stressors) - NEHC Form 51007 13]

b. Industrial Hygiene Single Stressor Air Sanple Survey Form
(Many Workers, One Stressor) - NEHC Form 5100/ 14

c. Industrial Hygiene Single Stressor Direct Readi ng Sanpl e

Survey Form - [NEFC Formm 51007/ 157

d. Industrial Hygiene Direct Readi ng Sanple Survey Form ((One
Worker, Many Stressors) - NEHC Form 5100/ 15D

e. Industrial Hygi ene Bul k/ Wpe Sanple Survey Form -
For m 5100/ 16] =]

f. Industrial Hygiene Heat Stress Ashore Survey Form - NEHC]
orm

g. Industrial Hygiene Heat Stress Afloat Survey Form - NEHC
For m 5100/ 20|

2. ASSOCI ATED FORMS DEFI NI TI ONS AND EXPLANATI ONS. Definitions
and expl anati ons about proper use are provided for the NEHC Forns
|isted above. This docunment is in Adobe Acrobat Reader PDF for-
mat and requires Adobe Acrobat Reader to be installed on your
conputer in order to open it. To open the docunent, click on the
hyper | i nk.

a. Definitions and Explanations for NEHC Sanpling Survey |

EOI’ITBl
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http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-13.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-14.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-15a.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-15b.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-16.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-16.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-19.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-19.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-20.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_5100-20.doc
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_Sampling_Form_Definitions.pdf
http://www-nehc.med.navy.mil/downloads/ih/IHFOM_Sampling_Form_Definitions.pdf

3. PERSONAL PROTECTI VE EQUI PMENT CODES. Codes for the different
types of PPE that are docunented on the sanpling forns are pro-
vided. This docunent is in Adobe Acrobat Reader PDF fornmat and
requi res Adobe Acrobat Reader to be installed on your conputer in
order to open it. To open the docunent, click on the hyperlink.

2. PPECODES
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http://www-nehc.med.navy.mil/downloads/ih/IHFOM_PPECODES.pdf

4.
i n occupational
forms are provided in tabul ar format
Codes Dictionary.

OPERATI ON CODES.

OPERATI ON CODES DI CTI ONARY

Codes for work operations that nmay result

exposures and that are docunented on sanpling
in the follow ng Operation
New OPCODES and OPCODE changes are identified

at the end of the Operation Codes Dictionary.

OPCCDE OQperation Description
CLE- 000- 00 Adm nistrative/ Cerical
CLE- 001-00 Clerical, Conputer Use, Miltiple Operations
CLE-001-01 Clerical, Conputer Use, Keyboard and VDT
CLE- 001-99 Clerical, Conputer Use, NEC
CLE-999-99 Adm nistrative/Cerical, NEC
CON- 000- 00 Construction
CON- 001-00 Structure Fabrication/Repair, Miltiple Operations
CON- 001-01 Structure Fabrication, Warf Building
CON- 001-02 Structure Fabrication/Repair, Ceiling Installation/Repair
CON- 001-03 Structure Fabrication/Repair, Roofing Installation/Repair
CON- 001-04 Structure Repair, Paint Renopval, Scraping
CON- 001- 05 Structure Repair, Paint Renpval, Sanding
CON- 001- 06 Structure Repair, Paint Renoval, Chen cal
CON- 001- 07 Structure Repair, Paint Renoval, Thernal
CON- 001-08 Structure, Lock/Door, Repair/Install/Mintain
CON- 001-09 Structure Fabrication/Repair, Floor Installation/Repair
CON- 001-10 Structure Fabrication/Repair, Powder Actuated Tool
CON- 001-99 Structure Fabrication/Repair, NEC
CON- 002- 00 El ectrical Installation/Repair, Miltiple Operations
CON- 002-99 El ectrical Installation/Repair, NEC
CON- 003-00 Pl astering And Rel ated Tasks, Miltiple Operations
CON- 003-01 Drywal | Installation
CON- 003-02 Pl astering And Rel ated Tasks, M x And Apply
CON- 003-99 Pl astering And Rel ated Tasks, NEC
CON- 004- 00 Pl unbing Installation/Repair, Miltiple Operations
CON- 004-01 Pl unbing Installation/Repair, Transite Water Pipe
CON- 004- 99 Pl unbi ng I nstallation/Repair, NEC
CON- 005-00 Structure Denolition, Miltiple Operations
CON- 005- 01 Structure Denolition, Roof Renoval
CON- 005- 02 Structure Denplition, Floor Tile Renoval
CON- 005-03 Structure Denolition, Siding Renoval
CON- 005- 04 Structure Denolition, Ceiling Tile Renoval
CON- 005- 05 Structure Denolition, Transite Panel Renoval
CON- 005- 06 Structure Denolition, Mastic Renoval
CON- 005- 99 Structure Denolition, NEC
CON- 006- 00 Cenenting And Rel ated Tasks, Multiple Operations
CON- 006- 01 Cenenting And Rel ated Tasks, Brick Cutting
CON- 006- 02 Cenenting And Rel ated Tasks, Jack Hanmering
CON- 006- 03 Cenenting And Rel ated Tasks, Cenent/Mrtar M xing
CON- 006- 99 Cenenting And Rel ated Tasks, NEC
CON- 007-00 Excavating/ Grading, Miltiple Operations
CON- 007-99 Excavati ng/ Gradi ng, NEC
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OPERATI ON CODES DI CTI ONARY

OPCCDE Operation Description
CON- 008- 00 Pavi ng, Multiple Operations
CON- 008-99 Pavi ng, NEC
CON- 999- 99 Construction, NEC
I ND- 000- 00 I ndustri al
I ND- 001- 00 Met al Cl eaning Mechanical, Miltiple Operations
I ND- 001- 01 Abr asi ve Bl ast, Hydro
I ND- 001- 02 Abrasive Bl ast, d ass Bead
I ND- 001- 03 Abrasive Blast, Mneral Git
I ND- 001- 04 Abrasi ve Bl ast, Sand
I ND- 001- 05 Abr asi ve Bl ast, Shot
I ND- 001- 06 Abr asi ve Bl ast, Organics
I ND- 001- 07 Barrel Finishing
I ND- 001- 08 Met al C eani ng Mechanical, Ginding
I ND- 001- 09 Met al C eani ng Mechanical, Polishing And Buffing
I ND- 001- 10 Met al C eani ng Mechani cal, Wrebrushing
I ND-001- 11 Met al C eani ng Mechanical, Sandi ng
I ND- 001- 12 Met al O eani ng Mechani cal, Needl egunni ng
I ND- 001- 13 Abr asive Bl ast, C eanup
I ND- 001- 14 Abrasive Bl ast, d ove Box
I ND- 001- 15 Abr asi ve Bl ast, Hopper Tendi ng/ Hel per
I ND- 001- 16 Abrasive Bl ast, Al um num Oxi de
I ND-001- 17 Met al C eani ng Mechani cal, Chi pping
I ND- 001- 18 Met al Cl eani ng Mechani cal, Deck Craw er
I ND- 001- 99 Met al O eani ng Mechani cal, NEC
I ND- 002- 00 Cl eaning, Chemcal, Miltiple Operations
I ND- 002- 01 Acid Cleaning, Bright Dp
I ND- 002- 02 Acid Ceaning, Pickling
I ND- 002- 03 Acid C eaning, Descaling
I ND- 002- 04 Al kali d eaning, Descaling
I ND- 002- 05 Al kali d eaning, Etching
I ND- 002- 06 Degr easi ng, W pe C eaning
I ND- 002- 07 Degr easi ng, Di ppi ng
I ND- 002- 08 Degr easi ng, Spray
I ND- 002- 09 Degr easi ng, Vapor
I ND- 002- 10 Degr easi ng, Enul sion
I ND- 002- 11 Acid C eaning, Wpe
I ND- 002- 12 Acid C eaning, Spray
I ND- 002- 13 St eam O eani ng
I ND- 002- 14 Chem cal Paint Stripping
I ND- 002- 15 Gauge d eani ng/ Fl ushi ng
I ND- 002- 16 Det ergent C eani ng, Washi ng
I ND- 002- 17 Acid C eaning, Etching
I ND- 002- 99 Cl eani ng, Chem cal, NEC
I ND- 003- 00 Cleaning, Oher, Miltiple Operations
I ND- 003- 01 Cleaning, Oher, Utrasonic
I ND- 003- 02 Cl eaning, O her, Hand Sandi ng
I ND- 003- 03 Cl eaning, O her, Manual Wrebrushing
I ND- 003- 04 Cl eaning, G her, Scraping
I ND- 003- 99 Cl eaning, Oher, NEC
I ND- 004- 00 El ectroplating, Miltiple Operations
I ND- 004- 01 El ectropl ating, Selective/Brush Plating
I ND- 004- 02 El ectropl ati ng, Open Tank
I ND- 004- 03 El ectropl ati ng, Vaporization
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OPERATI ON CODES DI CTI ONARY

OPCCDE Operation Description
I ND- 004- 04 M xi ng El ectropl ating Sol utions
I ND- 004- 99 El ectropl ati ng, NEC
I ND- 005- 00 Painting, Miltiple Operations
I ND- 005- 01 Spray Painting, Conpressed Ar
I ND- 005- 02 Spray Painting, A rless
I ND- 005- 03 Spray Painting, Electrostatic
I ND- 005- 04 Powder Coati ng
I ND- 005- 05 Brush/ Rol I er Painting
I ND- 005- 06 D p Painting
I ND- 005- 07 Spray Painting, Aerosol Can
I ND- 005- 08 Pai nt M xi ng/ Pouri ng
I ND- 005- 09 Spray Painting, H gh Volune Low Pressure (HVLP)
I ND- 005- 10 Spray Painting, Ar Brush
I ND- 005- 12 Cl eani ng Pai nting Equi pnent
I ND- 005- 99 Pai nting, NEC
I ND- 006- 00 Coating Operations, Miltiple Operations
I ND- 006- 01 Coating Qperations, D p
I ND- 006- 02 Coating QOperations, W pe
I ND- 006- 03 Coating Operations, Brush/Roller
I ND- 006- 04 Coating Qperations, Spray
I ND- 006- 05 Coating Operations, Tinning
I ND- 006- 99 Coating Qperations, NEC
I ND- 007- 00 Metal Formng, Multiple Operations
I ND- 007- 01 Metal Form ng, Forging
I ND- 007- 02 Metal Form ng, Extrusion
I ND- 007- 03 Met al Form ng, Bendi ng/ Form ng
I ND- 007- 04 Metal Form ng, Squeezing
I ND- 007- 05 Metal Form ng, Draw ng
I ND- 007- 99 Metal Form ng, NEC
I ND- 008- 00 Heat Treating/Hardening, Miltiple Operations
I ND- 008- 01 Heat Treating/ Hardening, Carburizing
I ND- 008- 02 Heat Treating/ Hardeni ng, Cyani di ng
I ND- 008- 03 Heat Treating/Hardening, Gas N triding
I ND- 008- 04 Heat Treating/ Hardeni ng, Annealing
I ND- 008- 05 Heat Treating/ Hardeni ng, Quenchi ng
I ND- 008- 99 Heat Treating/ Hardeni ng, NEC
I ND- 009- 00 Foundry Operations, Miltiple Operations
I ND- 009- 01 Mol di ng, Green Sand
I ND- 009- 02 Mol di ng, Shel |
I ND- 009- 03 Mol di ng, I nvestnent Casting
I ND- 009- 04 Mol di ng, Full Mold
I ND- 009- 05 Cor enmaki ng, Sodium Silicate
I ND- 009- 06 Cor emaki ng, Hot Box System
I ND- 009- 07 Cor enmaki ng, No Bake
I ND- 009- 08 Cor enaki ng, Shel |
I ND- 009- 09 Casting, Furnace Melting
I ND- 009- 10 Casting, Open Hearth
I ND- 009- 11 Casting, Arc Furnace
I ND- 009- 12 Casting, Induction Furnace
I ND- 009- 13 Casting, Crucible Furnace
I ND- 009- 14 Casting, Cupola
I ND- 009- 15 Transfer, Pouring, Cooling
I ND- 009- 16 Shakeout
I ND- 009- 17 Cl eani ng And Fi ni shing
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OPERATI ON CODES DI CTI ONARY

OPCCDE Operation Description
I ND- 009- 18 Babbi tting
I ND- 009- 19 Smal | Melt/ Pour Operations
I ND- 009- 99 Foundry Operations, NEC
I ND- 010- 00 Metal Machining, Miultiple Operations
I ND- 010- 01 Metal Machining, Cutting
I ND- 010- 02 Met al Machi ni ng, Piercing/Punching
I ND- 010- 03 Met al Machi ning, Saw ng
I ND- 010- 04 Met al Machi ning, Abrasive Ginding
I ND- 010- 05 Metal Machining, Drilling/Boring
I ND- 010- 06 Metal Machining, MIIling
I ND- 010- 07 Met al Machi ni ng, Turning
I ND- 010- 08 Met al Machi ni ng, Shaping/Slotting
I ND- 010- 09 Metal Riveting
I ND-010- 10 Met al Machi ni ng, Engraving
I ND-010- 11 Met al Machi ni ng, Pipe Threadi ng
I ND- 010- 99 Met al Machi ning, NEC
I ND-011- 00 Wel ding, Multiple Operations
I ND-011-01 Wel di ng, Resistance
I ND-011-03 Wel di ng, Oxyfuel
I ND-011- 04 Wel ding, Solid State
I ND-011- 05 Wel di ng, Brazing
I ND-011- 06 Wel di ng, Laser
I ND-011- 07 Wel di ng, El ectron Beam
I ND-011-08 Wel di ng, Shielded Metal Arc (SMAW Sti ck)
I ND-011- 09 Wel ding, Gas Metal Arc (VAWM QG
I ND-011-10 Wel di ng, Gas Tungsten Arc (GTAWTI QG
I ND-011-11 Wel ding, Plasma Arc
I ND-011-12 Wel ding, Air Carbon Arc
I ND-011-13 Sol dering, Electrical (Electrical Soldering Iron)
I ND-011- 14 Sol dering, Torch
I ND-011- 15 Wel di ng, Flux Core Processes
I ND-011- 16 Hot Work Hel per/ Firewatch
I ND-011-17 Wel di ng, Stud
I ND-011-18 Wel di ng, Spot
I ND-011-19 Sol dering, Heated Iron
I ND-011- 99 Vel di ng, NEC
I ND-012- 00 Thernal Spraying, Miltiple Operations
I ND-012-01 El ectric Arc Spraying
I ND-012- 02 Fl ame Sprayi ng
I ND-012- 03 Pl asma Sprayi ng
I ND-012- 04 H gh Vel ocity Oxyfuel (HVOF) Spraying
I ND-012- 99 Ther mal Spraying, NEC
I ND- 013- 00 Cutting, Miultiple Operations
I ND-013-01 Thermal Cutting
I ND-013-02 Oxygen Cutting
I ND-013-03 Arc Cutting
I ND-013- 04 El ectron Beam Cutting
I ND- 013- 05 Laser Cutting
I ND- 013- 06 Air Carbon Arc Cutting
I ND- 013- 07 Pl asma Cutting
I ND- 013- 99 Cutting, NEC
I ND- 014- 00 Non- Destructive Test, Miltiple Operations
I ND- 014- 01 Non- Destructive Test, Visual
I ND-014- 02 Non- Destructive Test, Magnetic Particle Test

Appendi x 3-A-6




OPERATI ON CODES DI CTI ONARY

OPCCDE Operation Description
I ND-014- 03 Non- Destructive Test, Liquid Penetrant Test
I ND- 014- 04 Non- Destructive Test, U trasonic Test
I ND- 014- 05 Non- Destructive Test, Acoustical Em ssion Test
I ND- 014- 06 Non- Destructive Test, Radi ographic Test
I ND- 014- 07 Non- Destructive Test, Laser Inspection
I ND- 014- 08 Non- Destructive Test, Wi ght Test
I ND- 014- 09 Non- Destructive Test, Acid Spot Test
I ND-014- 10 Non- Destructive Test, Patch Test
I ND- 014- 99 Non- Destructive Test, NEC
I ND- 015- 00 Pl asti cs/ Rubber Processing, Miltiple Operations
I ND- 015- 01 Pl asti cs/ Rubber Potting
I ND- 015- 02 Pl asti cs/ Rubber Depotting
I ND- 015- 03 Pl asti cs/ Rubber Ml di ng
I ND- 015- 04 Pl asti cs/ Rubber Foam ng
I ND- 015- 05 Pl asti cs/ Rubber Grinding
I ND- 015- 06 Pl asti cs/ Rubber Cutting
I ND- 015- 07 Pl astics/ Rubber Drilling
I ND- 015- 08 Pl asti cs/ Rubber d ui ng
I ND- 015- 09 Pl asti cs/ Rubber M xi ng
I ND- 015- 10 Hel met Pour
I ND-015- 11 Pl aque Pour
I ND-015- 12 Pl asti cs/ Rubber Sandi ng
I ND-015- 13 Pl asti cs/ Rubber Polishing and Buffing
I ND- 015- 14 Pl asti cs/ Rubber Heat Sealing
I ND- 015- 15 Pl asti cs/ Rubber M 111 ng/ Machi ni ng/ Engravi ng
I ND- 015- 99 Pl asti cs/ Rubber Processing, NEC
I ND- 016- 00 Fi ber Reinforced Conposite, Miltiple Operations
I ND-016- 01 Fi ber Rei nforced Conposite, Layup, Hand
I ND- 016- 02 Fi ber Rei nforced Conposite, Layup, Spray
I ND- 016- 03 Fi ber Rei nforced Conposite, Ginding/Sandi ng
I ND- 016- 04 Fi ber Reinforced Conposite, Cutting
I ND- 016- 05 Fi ber Reinforced Conposite, Drilling
I ND- 016- 06 Fi ber Rei nforced Conposite, Renove Paint, Sand
I ND- 016- 07 Fi ber Rei nforced Conposite, Renove Paint, Needl egun
I ND- 016- 08 Fi ber Reinforced Conposite, Renove Paint, Gind
I ND- 016- 09 Fi ber Rei nforced Conposite, Renove Paint, Bl ast
I ND-016- 10 Fi ber Rei nforced Conposite, M xing
I ND- 016- 99 Fi ber Rei nforced Conposite, NEC
I ND-017- 00 I nsul ation, Asbestos, Miltiple Operations
I ND-017-01 Asbestos, Installation
I ND-017- 02 Asbestos, Class |, NPE Renoval
I ND-017- 03 Asbest os, Fabri cation
I ND-017- 04 Asbest os, Non-Cont ai nnent Renoval
I ND-017- 05 Asbestos, Class I, Miltiple dove Bag Renoval
I ND-017- 06 Asbest os, Gasket Work
I ND-017- 07 Asbest os, Anbi ent Sanpling
I ND-017-08 Asbest os, Encapsul ation
I ND-017- 09 Asbestos, Class I, Mni-Enclosure Renoval
I ND-017-10 Asbestos, Class |11, Mni-Enclosure Renopval
I ND-017-11 Asbestos, Cass Ill, Single dove Bag Renoval
I ND-017-12 Asbest os, Mechani cal Loader Baggi ng
I ND-017- 13 Asbest os, HEPA Vacuum Mai nt enance
I ND-017- 14 Asbestos, Class |, G ovebox Renpval
I ND-017- 15 Asbestos, Class |, Waterspray Renoval
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OPERATI ON CODES DI CTI ONARY

OPCCDE Operation Description
I ND-017- 16 Asbestos, Cass I, Single dove Bag Renoval
I ND-017-17 Asbest os, Fl oor Care/ Mi ntenance
I ND-017-18 Asbest os, Packing Material Work
I ND-017- 99 I nsul ation, Asbestos, NEC
I ND- 018- 00 I nsul ation, Man Made Fibers, Miltiple Operations
I ND-018- 01 I nsul ation, Man Made Fibers, Installation
I ND- 018- 02 I nsul ati on, Man Made Fibers, Renoval
I ND- 018- 03 I nsul ati on, Man Made Fibers, Fabrication
I ND- 018- 04 I nsul ation, Man Made Fi bers, Patching
I ND- 018- 99 I nsul ation, Man Made Fibers, NEC
I ND- 019- 00 Insulation, Oher, Miltiple Operations
I ND-019- 01 Insulation, OGher, Installation
I ND- 019- 02 I nsul ation, Oher, Renopval
I ND- 019- 03 Insul ation, G her, Fabrication
I ND- 019- 99 Insul ation, Gher, NEC
I ND- 020- 00 Woodwor ki ng, Multiple Operations
I ND- 020- 01 Woodwor ki ng, Cutting
I ND- 020- 02 Wbodwor ki ng, Jointing
I ND- 020- 03 Woodwor king, Drilling
I ND- 020- 04 Woodwor ki ng, Mrti sing/ Routing
I ND- 020- 05 Woodwor ki ng, Turni ng Lat hes
I ND- 020- 06 Woodwor ki ng, Sandi ng, Drum
I ND- 020- 07 Woodwor ki ng, Sandi ng, Disk
I ND- 020- 08 Woodwor ki ng, Sandi ng, Belt
I ND- 020- 09 Woodwor ki ng, Sandi ng, Hand
I ND- 020- 10 Woodwor ki ng, Preservative Application
I ND- 020- 11 Woodwor ki ng, d ui ng
I ND- 020- 12 Woodwor ki ng, Stai ning
I ND- 020- 13 Woodwor ki ng, Transparent Fini shes
I ND- 020- 14 Woodwor ki ng, Dust Col |l ector C eaning
I ND- 020- 99 Woodwor ki ng, NEC
I ND- 021- 00 Stone, Mneral Handling, Miltiple Operations
I ND- 021- 01 Stone, Mneral Handling, Installation
I ND- 021- 02 Stone, M neral Handling, Renoval
I ND- 021- 03 Stone, Mneral Handling, Cutting
I ND- 021- 04 Stone, Mneral Handling, Drilling
I ND- 021- 99 Stone, M neral Handling, NEC
I ND- 022- 00 El ectronics Repair/Maint, Miltiple Operations
I ND- 022- 01 El ectronics Repair/Miint, Installation/Repair
I ND- 022- 02 El ectronics Repair/Maint, Calibration, Manonetric
I ND- 022- 03 El ectronics Repair/Miint, Calibration, RFR Equi pnent
I ND- 022- 04 El ectroni cs Repair/ Maint, Operate Equi pnent
I ND- 022- 05 El ectroni cs Repair/ Mint, Pressurizing Wavegui de
I ND- 022- 06 El ectronics Repair/Miint, Calibration, O her
I ND- 022- 99 El ectroni cs Repair/Miint, NEC
I ND- 023- 00 Equi pnent Repair/Mint/Test, Miltiple Operations
I ND- 023- 01 Equi pnent Repair/ Maint/ Test, Hydraulics
I ND- 023- 02 Equi pnent Repai r/ Mai nt/ Test, Generator
I ND- 023- 03 Equi pnrent Repair/Mint/ Test, Arcraft Engine Testing
I ND- 023- 04 Equi pnent Repair/ Mai nt/ Test, Mechani cal Assenbl y/ Repair
I ND- 023- 05 Equi pnent Repair/ Mai nt/ Test, Engi ne Accessory Testing
I ND- 023- 06 Equi pnent Repair/ Mai nt/ Test, Brake/ Gearbox/ C utch Repair
I ND- 023- 07 Equi pnent Repair/Mint/ Test, Fuel Accessory Testing
I ND- 023- 08 Equi pnrent Repair/Miint/ Test, Electrical/Battery
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I ND- 023- 09 Equi pnent Repair/ Mai nt/ Test, Engi ne Test
I ND- 023- 10 Equi pnent Repai r/ Mai nt/ Test, Engi ne Preservation
I ND- 023- 11 Equi pnent Repair/ Mint/ Test, O dnance Testing
I ND- 023- 12 Equi pnent Repair/ Mai nt/ Test, Fuel Cell
I ND- 023- 13 Equi pnent Repai r/ Mai nt/ Test, Seal ant/ Adhesive Work
I ND- 023- 14 Equi pnent Repair/ Mi nt/ Test, Body Work
I ND- 023- 15 Equi pnent Repair/ Mai nt/ Test, Non- Asbestos Gasket Woirk
I ND- 023- 16 Equi pnent Repair/ Maint/ Test, PMS/ Lubricate
I ND- 023- 17 Equi pnrent Repair/Mint/ Test, Gauge Calibration
I ND- 023- 18 Equi pnent Installation, Pull/Install Cable
I ND- 023- 19 Equi pnent Install ati on/ Renoval
I ND- 023- 20 Equi pnent Repair/Mint/Test, Tire And \Wheel
I ND- 023- 21 Equi pnent Repair/ Mint/ Test, El evator/Hoi st
I ND- 023- 23 Equi pnrent Repair/Miint/Test, AC & R
I ND- 023- 99 Equi pnent Repair/ Mai nt/ Test, NEC
I ND- 024- 00 Chem cal Processing, Miltiple Operations
I ND- 024- 01 Chem cal Processing, Add/M x X-Ray Devel oper
I ND- 024- 02 Chem cal Processing, X-Ray Devel opi ng
I ND- 024- 03 Chem cal Processing, Change Processing Chem cals
I ND- 024- 99 Chem cal Processing, NEC
I ND- 025- 00 HM HW Handl i ng/ C eanup, Multiple Operations
I ND- 025- 01 HM HW Handl i ng/ C eanup, Ballast Installation
I ND- 025- 02 HM HW Handl i ng/ O eanup, Bal |l ast Renoval
I ND- 025- 03 HM HW Handl i ng/ C eanup, Asbest os
I ND- 025- 04 HM HW Handl i ng/ Cl eanup, PCBs
I ND- 025- 05 HM HW Handl i ng C eanup, Filter Mintenance
I ND- 025- 06 HM HW Handl i ng C eanup, Lead Shi el di ng
I ND- 025- 07 HM HW Handl i ng C eanup, Sol vent/ Metal Recl anmation
I ND- 025- 08 HM HW Handl i ng O eanup, Contai ner Crush/Puncture
I ND- 025- 09 HM HW Handl i ng C eanup, Fluorescent Tube Crushing
I ND- 025- 10 HM HW Handl i ng O eanup, Contai ner Sanpl e/ Open
I ND- 025- 11 HM HW Handl i ng C eanup, Pouri ng
I ND- 025- 12 HM HW Handl i ng O eanup, |ssue/ Receive
I ND- 025- 13 HM HW Handl i ng C eanup, Spill Response
I ND- 025- 14 HM HW Handl i ng C eanup, M xed Waste Operations
I ND- 025- 15 HM HW Handl i ng O eanup, Tank C eani ng/ Fl ushi ng
I ND- 025- 16 HM HW Handl i ng O eanup, Aerosol Can Crush/Puncture
I ND- 025- 17 Pl astic Waste Shredder/ Processor Operation
I ND- 025- 18 Zi nc Anode Work
I ND- 025- 99 HM HW Handl i ng/ C eanup, NEC
I ND- 026- 00 Expl osi ve Production, Miltiple Operations
I ND- 026- 01 Expl osi ve Production, Prem x Operations
I ND- 026- 02 Expl osi ve Production, M xing and Pouring
I ND- 026- 03 Expl osi ve Production, O eaning M xing Equi pnent
I ND- 026- 04 Expl osi ve Production, Testing
I ND- 026- 05 Expl osi ve Production, Detonation
I ND- 026- 99 Expl osi ve Production, NEC
I ND- 027- 00 Laboratory, Miltiple Operations
I ND- 027- 01 Laboratory, Fuel Testing
I ND- 027- 99 Laboratory, NEC
I ND- 028- 00 Hyperbaric At nospheres, Miltiple Operations
I ND- 028- 01 Hyper bari c At nospheres, Sonar Donme Work
I ND- 028- 99 Hyper bari c At nospheres, NEC
I ND- 029- 00 El ectrical, Miltiple Operations
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I ND- 029- 01 El ectrical, Battery, Charging
I ND- 029- 02 El ectrical, Mtor Rew nd
I ND- 029- 05 El ectrical, Battery, Maintenance
I ND- 029- 99 El ectrical, NEC
I ND- 031- 00 Cryogenics, Miltiple Operations
I ND- 031- 01 Cryogeni cs, Production
I ND- 031- 02 Cryogeni cs, Storage
I ND- 031- 03 Cryogeni cs, Handling/ Transport
I ND- 031- 99 Cryogeni cs, NEC
I ND- 999- 99 Industrial, NEC
MVED- 001- 00 Medi cal, Multiple Operations
MED- 001- 01 Medi cal, ETO Sterilization
MED- 001- 02 Medi cal, Anesthetic Adm nistration
MVED- 001- 03 Medi cal , Anatom cal Specinmen Preservation
MVED- 001- 04 Medi cal , Tissue/ Organ Grossing
MED- 001- 05 Medi cal , Cast Cutting
MED- 001- 06 Medi cal, Corrective Lens Edgi ng
MED- 001- 07 Medi cal, Corrective Lens Cenerating
MVED- 001- 08 Medi cal , Cryot her apy
MED- 001- 09 Medi cal, Sterilization/Di sinfection, O her
MED- 001- 10 Medi cal , Tissue Disposal
MED- 001- 11 Medi cal, Tissue Conference
MED- 001- 12 Medi cal , General OR Operations
MED- 001- 13 Medi cal, Manufacture O Orthotic Devices
MVED- 001- 14 Medi cal , Surgery
MED- 001- 15 Medi cal , Handling Medical Waste
MED- 001- 16 Medi cal , Phl ebotony (Bl ood Col | ection)
MED- 001- 17 Medi cal, Collection O Body Fluid/ Waste Sanpl es
MVED- 001- 18 Medi cal , Laboratory Analysis O Biol ogical Specinens
MVED- 001- 19 Medi cal , Radi ol ogy
MVED- 001- 20 Medi cal , Enbal m ng
MED- 001- 99 Medi cal , NEC
MVED- 002- 00 Dental, Miltiple Operations
MVED- 002- 01 Dental, Filling/Drilling
MVED- 002- 02 Dental, Prosthetics, Ginding
MED- 002- 03 Dental, ETO Sterilization
MED- 002- 04 Dental, Anesthetic Adm nistration
MED- 002- 05 Dental, Prosthetics, Casting
MED- 002- 06 Dental, Prosthetics, Acrylics
MVED- 002- 07 Dental, Oral Surgery
MED- 002- 08 Dental, Sterilization/Di sinfection, O her
MVED- 002- 09 Dental, Prophylaxis
MED- 002- 10 Dental, Tooth Extraction
MVED- 002- 11 Dental, Media (e.g. Cenent) Application
MVED- 002- 12 Dental, Acid Etching Teeth
MED- 002- 13 Dental, Endodontics
MVED- 002- 14 Dent al , Radi ol ogy
MED- 002- 99 Dental, NEC
M L- 000- 00 Mlitary Specific Operations
M L-001- 00 Weapons Handling, Miultiple Operations
M L-001-01 Range C eani ng
M L-001-02 Weapons Firing
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M L-001-03 Range Supervi sion
M L-001- 04 Pit d eanup
M L-001- 05 Tor pedo Fuel i ng/ Def uel i ng
M L-001- 06 Tor pedo Di sassenbly
M L-001- 07 Weapons O eani ng/ PM5
M L-001-08 Tor pedo Prim ng
M L-001-09 Br eechi ng
M L-001-10 Tear Gas Exerci ses
M L-001-99 Weapons Handling, NEC
M L- 002- 00 Flight Line Operations, Miltiple Operations
M L-002-01 Flight Line Operations, Line Trouble Shooting
M L-002- 02 Flight Line Operations, Arcraft Loading
M L-002- 03 Flight Line Operations, Launch And Recovery
M L-002- 04 Fl'ight Line Operations, Fueling/Defueling Arcraft
M L- 002- 05 Fl'i ght Line Operations, Liquid Oxygen Handling
M L- 002- 06 Fli ght Line Operations, Deicing
M L- 002- 07 Fli ght Line Operations, Operate Support Equi pnent
M L-002- 08 Flight Line Operations, MK 105 Sl ed Operation
M L-002-99 Flight Line Operations, NEC
M L- 003- 00 Shi pboard Processes, Miltiple Operations
M L-003-01 Shi pboard Processes, Watchstandi ng, Bridge
M L-003-02 Shi pboard Processes, Watchstandi ng, Flight Deck
M L-003-03 Shi pboard Processes, Watchstandi ng, Engi neering
M L-003- 04 Shi pboard Processes, Watchstandi ng, O her
M L- 003- 05 Shi pboard Processes, Drills, BECCE
M L- 003- 06 Shi pboard Processes, Drills, General Quarters
M L-003- 07 Shi pboard Processes, Atnosphere Equi pnent Mi nt enance
M L-003-08 Shi pboard Processes, Fueling/ Defueling
M L-003- 09 Shi pboard Processes, Line Handling
M L-003- 10 Shi pboard Processes, Well Deck Operations
M L-003-11 Shi pboard Processes, Anchoring
M L-003-12 Shi pboard Processes, Working Al oft
M L-003-13 Shi pboard Processes, Landing Craft Operations
M L-003- 14 Shi pboard Processes, Underway (Connected) Repleni shnent
M L-003-99 Shi pboard Processes, NEC
M L-999- 99 Mlitary Specific Operations, NEC
M S- 000- 00 M scel | aneous, Miltiple Operations
M S- 000- 01 Equi pnent Mbnitoring
M S- 000- 02 Machi ne Sewi ng
M S- 000- 99 M scel | aneous Qperations, NEC
PRO- 000- 00 Pr of essi onal / Techni cal and Managenent
PRO- 001- 00 Pr of essi onal / Technical, Miltiple Operations
PRO- 001- 01 Laboratory Chem cal Anal ysi s/ Sanpling
PRO 001- 02 Musi cal Performance
PRO- 001- 03 Conput er Operations
PRO- 001- 04 Asbest os I nspection and Bul k Sanpling
PRO- 001- 05 Asbest os | nspection
PRO- 001- 06 Fi ber Counting/ldentification
PRO- 001- 07 Wor kpl ace Monitori ng/ Measurenents
PRO- 001- 08 Wor ksi t e/ Equi pnent | nspecti ons
PRO 001- 99 Pr of essi onal / Techni cal , NEC
PRO- 002- 00 Managenent, Miltiple Operations
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PRO- 002- 01 Super vi si on
PRO- 002- 99 Management, NEC
PRO- 999- 99 Pr of essi onal / Techni cal and Managenent, NEC
RND- 000- 00 Research and Devel opnent, Miltiple Operations
RND- 000- 99 Research and Devel oprnent, NEC
SER- 000- 00 Servi ce
SER- 001- 00 Transportation, Miltiple Operations
SER- 001- 01 Transportation, Truck Operation
SER- 001- 02 Transportation, Train Operation
SER- 001- 03 Transportation, Tractor Trailer Operation
SER- 001- 04 Transportation, Snall Watercraft Operation
SER- 001- 05 Transportation, Railroad Track Mai ntenance
SER- 001- 06 Transportation, Fueling/Defueling
SER- 001- 07 Transportation, Taxi/Bus Operation
SER- 001- 99 Transportation, NEC
SER- 002- 00 Mot or Vehi cl e Mai ntenance, Multiple Operations
SER- 002- 01 Mot or Vehi cl e Mai nt enance, Testing
SER- 002- 02 Mot or Vehi cl e Repai r/ Over haul
SER- 002- 03 Mot or Vehi cl e Mai nt enance, Brake Work
SER- 002- 04 Mot or Vehi cl e Mai nt enance, Cutch Wrk
SER- 002- 05 Mot or Vehi cl e Mai nt enance, Body Wérk
SER- 002- 99 Mot or Vehi cl e Mai nt enance, NEC
SER- 003- 00 Pest Control, Miltiple Operations
SER- 003-01 Pest Control, M xing
SER- 003- 02 Pest Control, Punp Spray
SER- 003- 03 Pest Control, Fogging
SER- 003- 04 Pest Control, Fum gation
SER- 003- 05 Pest Control, Aerosol Can Spray
SER- 003- 06 Pest Control, Powder Application
SER- 003- 07 Pest Control, Power Spray
SER- 003- 99 Pest Control, NEC
SER- 004- 00 Facility Maintenance, Miltiple Operations
SER- 004- 01 Facility Mintenance, Sweeping
SER- 004- 02 Facility Mintenance, AC R Charging
SER- 004- 03 Facility Maintenance, Crawl Space/Attic
SER- 004- 04 Facility Mintenance, O ass |V Asbestos
SER- 004- 05 Facility Maintenance, Cean Ventilation Systens
SER- 004- 06 Facility Maintenance, Conpressed Gas Service
SER- 004- 07 Facility Mintenance, Pl unbing
SER- 004- 08 Facility Mintenance, Electrical
SER- 004- 99 Facility Maintenance, NEC
SER- 005- 00 Grounds Mai ntenance, Multiple Operations
SER- 005- 01 Grounds Mai ntenance, Street Sweeping
SER- 005- 02 G ounds Mai ntenance, Lawn Mai nt enance
SER- 005- 03 Grounds Mai ntenance, Trash Conpacti ng
SER- 005- 99 G ounds Mai nt enance, NEC
SER- 006- 00 Protective Services, Fire, Miltiple Operations
SER- 006- 01 Protective Services, Fire, Training
SER- 006- 99 Protective Services, Fire, NEC
SER- 007- 00 Protective Services, Security, Miltiple Operations
SER- 007-01 Protective Services, Firing Range d eani ng
SER- 007- 02 Protective Services, Wapons Firing
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SER- 007- 03 Protective Services, Firing Range Supervision
SER- 007- 04 Protective Services, Firing Range Pit C eaning
SER- 007- 05 Protective Services, Wapons C eani ng
SER- 007- 06 Protective Services, Docurment Shredding
SER- 007- 07 Protective Services, Guard Operations
SER- 007- 99 Protective Services, Security, NEC
SER- 008- 00 Graphic Arts, Miltiple Operations
SER- 008- 01 Graphic Arts, Silk Screening
SER- 008- 02 Graphic Arts, Photography Devel opi ng
SER- 008- 03 Graphic Arts, Photography Chem cal M xing
SER- 008- 04 Graphic Arts, Photography Equi pnent d eani ng
SER- 008- 99 Graphic Arts, NEC
SER- 009- 00 Recreation, Miltiple Operations
SER- 009- 99 Recreation, NEC
SER- 010- 00 Production/Dist. O Uilities, Miltiple Operations
SER- 010-01 Conpressed Breathing Ar
SER- 010- 02 Boi | er C eaning
SER- 010- 03 Boil er Repair
SER- 010- 04 Equi pnent Mbnitoring
SER- 010- 05 Transf ormer Repail r/ Mai nt enance
SER- 010- 06 Shi p/ Shor e Connecti on
SER- 010- 07 ESP Mai nt enance/ Cl eani ng
SER- 010- 08 Steam Pit Mai nt enance
SER- 010- 99 Production/Dist. OF Utilities, NEC
SER-011-00 Supply And Materials Handling, Miltiple Operations
SER-011-01 Supply And Materials Handling, FoamIn Place Packagi ng
SER- 011- 02 Supply And Materials Handling, Material Handling Equip-

ment/ Forklift Operation
SER-011-03 Suppl y/ Materi als Handling, Tool/Parts Issue
SER-011- 04 Suppl y/ Materi al s Handling, Crane Operation
SER- 011- 05 Suppl y/ Materi al s Handl i ng, Packagi ng
SER-011- 06 Suppl y/ Materi al s Handl i ng, Rigging
SER- 011- 07 Suppl y/ Materi al s Handl i ng, Bul k Fuels
SER-011-99 Suppl y/ Materi al s Handl i ng, NEC
SER- 012- 00 Printing/ Reproduction, Miltiple Operations
SER-012-01 Printing/ Reproduction, D azo Printing
SER- 012- 02 Printing/ Reproducti on, Docunment Preparation
SER- 012-03 Printing/ Reproduction, Equi pnent C eaning
SER-012- 04 Printing/ Reproduction, Ofset Printing
SER- 012- 05 Printing/ Reproduction, Engraving
SER- 012- 06 Printing/ Reproduction, Operate Equi pnent
SER-012-99 Printing/ Reproduction, NEC
SER- 013-00 Conmruni cations, Multiple Operations
SER- 013-01 Conmruni cati ons, Tel etype Operation
SER- 013-02 Conmruni cati ons, Equi pnment Operation
SER- 013- 99 Comuni cati ons, NEC
SER- 014- 00 Food Service, Miltiple Operations
SER- 014-01 Food Service, Scullery Wrk
SER- 014- 02 Food Service, Oven C eaning
SER- 014- 99 Food Service, NEC
SER- 015- 00 HW Sewer Treatnent, Miltiple Operations
SER- 015- 99 HW Sewer Treat ment, NEC
SER- 016- 00 Water Treatnent, Multiple Operations
SER- 016- 01 Water Treatnment, Chlorination/Brom nation/Q her
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SER- 016- 99 Water Treatnent, NEC
SER-017-00 Laundry Services, Miltiple Operations
SER-017-01 Laundry Services, Dry C eaning
SER-017-02 Laundry Services, Dry O eaner M ntenance
SER-017-03 Laundry Services, Washer/Dryer/Press Operation
SER-017-99 Laundry Services, NEC
SER- 018- 00 Bar beri ng/ Cosnet ol ogy, Miltiple Operations
SER- 018-01 Bar beri ng/ Cosnet ol ogy, Cutting Hair
SER- 018-99 Bar beri ng/ Cosnet ol ogy, NEC
SER- 019- 00 Cleaning, Janitorial, Custodial, Miltiple Operations
SER- 019-01 Cl eani ng, Wet/Dry Vacuum Operation
SER- 019- 02 Cl eani ng, General Housekeeping
SER- 019- 03 Cl eani ng, Pressure Wash
SER- 019- 99 Cleaning, Janitorial, Custodial, NEC
SER- 020- 00 Recycling, Miltiple Operations
SER- 020- 99 Recycling, NEC
SER- 021- 00 General Aninmal Care, Multiple Operations
SER-021- 99 General Aninmal Care, NEC
SER- 999- 99 Servi ce, NEC

Appendi x 3- A-14




OPERATI ON CCDES DI CTlI ONARY NEW ADDI TI ONS AND CHANGES

A d OPCODE|A d Operation Description Addi ti on Or Changes
CLE-000-00 |derical Descri pti on Changed To Admi ni s-
trative/ derical
CLE-999-99 |Administrative/Cerical, NEC New OPCODE
CON-001-02 |Structure Fabrication, Ceiling |Description Changed To Structure
Install ation/Repair Fabrication/Repair, Ceiling In-
stal l ati on/ Repair
CON-001-03 |Structure Fabrication, Roofing |Description Changed To Structure
Installation/Repair Fabri cati on/ Repair, Roofing In-
stal l ati on/ Repair
CON-001-09 |Structure Fabrication, Floor Descri pti on Changed To Structure
Installation/Repair Fabri cati on/ Repair, Floor Instal-
| ati on/ Repair
I ND- 001-18 |Metal d eaning Mechani cal, New OPCODE
Deck Crawl er
I ND- 003-00 |Metal deaning, O her Descri pti on Changed To C eani ng,
O her
I ND-003-01 |[Metal Ceaning, Oher, Utra- |Description Changed To O eani ng,
soni ¢ C eani ng O her, U trasonic
| ND- 003-02 |Metal O eaning, Oher, Hand Descri pti on Changed To C eani ng,
Sandi ng O her, Hand Sandi ng
I ND- 003-03 |d eaning, O her, Manual Wre- |New OPCODE
br ushi ng
I ND- 003-04 |Metal deaning, Oher, Scrap- |Description Changed To C eani ng,
i ng O her, Scraping
I ND-003-99 |Metal deaning, Oher, NEC Descri pti on Changed To C eani ng,
O her, NEC
| ND- 004-04 |Electroplating, Mxing Elec- New OPCODE
tropl ati ng Sol uti ons
I ND- 005-12 |d eani ng Pai nting Equi pnent New OPCODE
I ND-010-10 |Metal Machining, Engraving New OPCODE
I ND-010-11 |Metal Machining, Pipe Thread- |New OPCODE
i ng
I ND-014-10 |Non-Destructive Test, Patch New OPCODE
Test
I ND- 015-15 [Pl astics/Rubber MII- Descri pti on Changed To PI as-
i ng/ Machi ni ng tics/ Rubber MII -
i ng/ Machi ni ng/ Engr avi ng
I ND-017-16 |Asbestos, Class I, Single New OPCODE
d ove Bag Renoval
I ND-018-04 |Insulation, Man Made Fi bers, New OPCODE
Pat chi ng
I ND- 022-00 |Electronics Repair, Miltiple Descri pti on Changed To El ectron-
Oper ations ics Repair/Mint, Miltiple Opera-
tions
I ND-022-01 |Electronics Repair, Installa- |Description Changed To El ectron-
tion/ Repair ics Repair/Miint, Installa-
ti on/ Repair
I ND- 022-02 |El ectronics Repair, Calibra- Descri pti on Changed To El ectron-
tion, Manonetric ics Repair/Miint, Calibration,
Manonetri c
I ND- 022-03 |El ectronics Repair, Calibra- Descri pti on Changed To El ectron-

tion, RFR Equi prent

ics Repair/Mint, Calibration,

RFR Equi prrent
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| ND- 022-05 |El ectronics Repair/Mint, New OPCODE
Pressuri zi ng Wavegui de
| ND- 022-06 |El ectronics Repair/Mint, New OPCODE
Cal i brati on, O her
I ND-022-99 |Electronics Repair, NEC Descri ption Changed To El ectron-
i cs Repair/Mint, NEC
I ND- 023-00 |Equi pment Repair, Multiple Op- |Description Changed To Equi prent
erations Repai r/ Mai nt/ Test, Multiple Op-
erations
I ND- 023-01 |Equi prent Repair, Hydraulics Descri ption Changed To Equi prent
Repai r/ Mai nt/ Test, Hydraulics
I ND- 023-02 |Equi pnment Repair, Generator Descri ption Changed To Equi prent
Repai r/ Mai nt/ Test, Generat or
I ND- 023-03 |Equi pment Repair, Aircraft En- |Description Changed To Equi prent
gi ne Testing Repai r/ Mai nt/ Test, Aircraft En-
gi ne Testing
I ND- 023- 04 |Equi prent Repair, Mechani cal Descri ption Changed To Equi prent
Assenbl y/ Repai r Repai r/ Mai nt/ Test, Mechani cal As-
senbl y/ Repai r
I ND- 023- 05 |Equi pnent Repair, Engine Ac- Descri ption Changed To Equi prent
cessory Testing Repai r/ Mai nt/ Test, Engi ne Acces-
sory Testing
| ND- 023-06 |Equi prent Repair, Descri ption Changed To Equi prent
Br ake/ Gear box Repair Repai r/ Mai nt/ Test
Br ake/ Gear box/ Cl utch Repair
I ND- 023-07 |Equi pment Repair, Fuel Acces- |Description Changed To Equi prent
sory Testing Repai r/ Mai nt/ Test, Fuel Accessory
Testi ng
I ND- 023-08 |Equi prent Repair, Electrical Descri ption Changed To Equi prent
Repai r/ Mai nt/ Test, Electri-
cal/Battery
I ND- 023-09 |Equi pment Repair, Engine Test |Description Changed To Equi prent
Repai r/ Mai nt/ Test, Engi ne Test
I ND- 023-10 |Equi pment Repair, Aircraft En- |Description Changed To Equi prent
gi ne Preservation Repai r/ Mai nt/ Test, Engi ne Preser-
vati on
I ND- 023-11 |Equi pnment Repair, O dnance Descri ption Changed To Equi prent
Testi ng Repai r/ Mai nt/ Test, O dnance Test -
i ng
I ND- 023-12 |Equi pnent Repai r/ Mai nt/ Test, New OPCODE
Fuel Cell
I ND- 023- 13 |Equi prent Repair, Seal - Descri ption Changed To Equi prent
ant / Adhesi ve Work Repai r/ Mai nt/ Test, Seal -
ant / Adhesi ve \Wrk
I ND- 023- 14 |Equi pnent Repair, Body Wrk Descri ption Changed To Equi prent
Repai r/ Mai nt/ Test, Body Wrk
I ND- 023- 15 |Equi prment Repair, Non-Asbestos |Description Changed To Equi prent
Gasket Work Repai r/ Mai nt/ Test, Non- Asbest os
Gasket Work
| ND- 023- 16 |Equi pment Repair, Descri ption Changed To Equi prent
PMS/ Lubri cat e Repai r/ Mai nt/ Test, PMS/ Lubricate
I ND- 023-21 |Equi pnent Repai r/ Mai nt/ Test, New OPCODE
El evat or/ Hoi st
I ND- 023-23 |Equi pnent Repai r/ Mai nt/ Test, New OPCODE
AC&R
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OPERATI ON CODES DI CTI ONARY NEW ADDI TI ONS AND CHANGES

a d OPCCODE

A d Operation Description

Addi ti on Or Changes

I ND- 023- 99

Equi pnent Repair, NEC

Descri ption Changed To Equi prent
Repai r/ Mai nt/ Test, NEC

| ND- 025-16 |HM HW Handl i ng C eanup, Aero- |Description Changed To HM HW Han-
sol Can Puncturing dl i ng C eanup, Aerosol Can
Crush/ Puncture
I ND- 025-17 |Plastic Waste Shred- New OPCODE
der/ Processor Operation

I ND- 025- 18 |Zi nc Anode Work New OPCODE

I ND-027-00 |Quality Assurance Lab, Multi- |Description Changed To Labora-

pl e Operations tory, Miltiple Operations

I ND-027-01 |[Quality Assurance Lab, Fuel Descri ption Changed To Labor a-

Testi ng tory, Fuel Testing
I ND-027-02 |Quality Assurance Lab, Patch OPCCODE Del eted. Use |IND- 014-10
Testing Non- Destructive Test, Patch Test

I ND-027-99 |Quality Assurance Lab, NEC Descri ption Changed To Labor a-
tory, NEC

I ND-029-02 |Electrical, Mtor Rew nd, Var- |Description Changed To El ectri -

nish Dip cal, Mdtor Rew nd

I ND-029-03 |Electrical, Mtor Rew nd, OPCODE Del eted. Use | ND-029-02

Bake- Qut El ectrical, Mtor Rew nd

I ND-029-05 |Electrical, Battery Minte- New OPCODE

nance
I ND-031-00 |Cryogenics, Miltiple Opera- New OPCODE
tions

I ND-031-01 |[Cryogenics, Production New OPCODE

I ND- 031-02 |Cryogenics, Storage New OPCODE

I ND- 031-03 |Cryogenics, Handling/ Transport | New OPCODE

I ND-031-99 |Cryogenics, NEC New OPCODE

IND-999-99 |Industrial, NEC New OPCODE

MED- 001- 06 |Medical, Corrective Lens Manu- |Description Changed To Medi cal,

facture Corrective Lens Edging. For
manuf act ure, use MED-001-07 Cor-
rective Lens Generating.

MED- 001- 07 |Medical, X-Ray Devel opnent OPCODE Del eted. Use | ND-024-02
Chemi cal Processing, X-Ray Devel -
opi ng

MED- 001- 07 |Medical, Corrective Lens Gen- |New OPCODE

erating
MED- 001- 08 |Medical, Chemical Steriliza- OPCODE Changed To MED- 001- 09 De-
tion, NEC scription Changed To Medical,
Sterilization/Di sinfection, Oher
MED- 001- 08 |Medical, Cryotherapy New OPCODE
MED- 001- 10 |Medical, Tissue D sposal New OPCODE
MED- 001- 11 |Medical, Tissue Conference New OPCODE
MED- 001- 12 |Medical, General OR Operations |New OPCODE
MED- 001- 13 |Medical, Manufacture O Or- New OPCODE
t hoti c Devices

MED- 001- 14 |Medical, Surgery New OPCODE

MED- 001- 15 |Medi cal, Handling Medi cal New OPCODE
Wast e

MED- 001- 16 |Medi cal, Phlebotony (Bl ood New OPCODE
Col | ecti on)

MED- 001- 17 |[Medical, Collection O Body New OPCODE

Fl ui d/ Wast e Sanpl es
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OPERATI ON CCDES DI CTlI ONARY NEW ADDI TI ONS AND CHANGES

A d OPCODE|A d Operation Description Addi ti on Or Changes
MED- 001- 18 |Medical, Lab Analysis OF Bio- |New OPCODE
| ogi cal Speci nens
MED- 001- 19 |Medi cal, Radi ol ogy New OPCODE
MED- 001- 20 |Medi cal, Enbal m ng New OPCODE
MED- 002- 02 |Dental, Prosthetics Descri ption Changed To Dental,
Prosthetics, Ginding
MED- 002- 05 |[Dental, X-Ray Devel opnent OPCODE Del eted. Use | ND-024-02
Chemi cal Processing, X-Ray Devel -
opi ng
MED- 002-05 |Dental, Prosthetics, Casting New OPCODE
MED- 002-06 |Dental, Prosthetics, Acrylics |New OPCODE
MED- 002- 07 |Dental, Oral Surgery New OPCODE
MED- 002-08 |Dental, Steriliza- New OPCODE
tion/ Di sinfection, O her
MED- 002- 09 |Dental, Prophylaxis New OPCODE
MED- 002- 10 |Dental, Tooth Extraction New OPCODE
MED- 002- 11 |Dental, Media (E. G Cenent) New OPCODE
Appl i cation
MED- 002- 12 |Dental, Acid Etching Teeth New OPCODE
MED- 002- 13 |Dental, Endodontics New OPCODE
MED- 002- 14 |Dental, Radi ol ogy New OPCODE
M L-001-08 |Breeching OPCODE Changed To M L-001-09
M L-001-08 |Torpedo Prim ng New OPCODE
M L-001-10 |Tear Gas Exerci ses New OPCODE
M L-002-06 |Flight Line Operations, Air- OPCODE Del eted. Use I ND-002-16
craft C eani ng Det ergent Cl eani ng, Washi ng
M L-002-06 |Flight Line Operations, Deic- |New OPCODE
i ng
M L-003- 11 |Shi pboard Processes, Anchoring | New OPCODE
M L-003-12 |Shi pboard Processes, Worki ng New OPCODE
Al of t
M L-003- 13 |Shi pboard Processes, Landi ng New OPCODE
Craft Operations
M L-003- 14 |Shi pboard Processes, Underway |New OPCODE
(Connect ed) Repl eni shnment
M L-004-00 |Preventive M ntenance System |OPCODE Del eted. Use Equi prent
Mul tiple Operations | ND- 023- 16 Repai r/ Mai nt/ Test,
PMS/ Lubri cat e
M L-004-01 |[Preventive Mintenance System |OPCODE Del eted. Use OPCODEs That
Danage Contr ol Are Descriptive For The Particu-
| ar Damage Control Task
M L-004-02 |Preventive M ntenance System |OPCCODE Del eted. Use | ND 025-05
Filter C eaning HM HW Handl i ng C eanup, Filter
Mai nt enance O SER-004-05 Facil -
ity Maintenance, Clean Ventil a-
tion Systens
M L-004-99 |Preventive M ntenance System |OPCODE Del eted. Use Equi prment
NEC I ND- 023- 16 Repair/ Mai nt/ Test,
PMS/ Lubri cat e
ML-999-99 [Mlitary Specific Operations, New OPCODE

NEC
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OPERATI ON CODES DI CTI ONARY NEW ADDI TI ONS AND CHANGES

a d OPCCODE

A d Operation Description

Addi ti on Or Changes

M S- 000- 03

Laundry/ Dry C eani ng Opera-
tions

OPCODE Del eted. Use SER-017-00
Laundry Services, Miltiple Opera-

tions, SER-017-01 Laundry Ser-
vices, Dry O eaning, SER-017-02
Laundry Services, Dry C eaner

Mai nt enance, SER-017-03 Laundry
Servi ces, Washer/Dryer/Press Op-
eration O SER-017-99 Laundry
Servi ces, NEC

PRO- 001-01 |Laboratory Chem cal Analysis Descri ption Changed To Laboratory
Chemi cal Anal ysi s/ Sanpling
PRO- 999- 99 |Professional/Technical And New OPCODE
Managenent, NEC
SER- 001-07 |Transportation, Taxi/Bus Op- New OPCODE
eration
SER- 003-07 |Pest Control, Power Spray New OPCODE
SER- 004- 00 |Building Maintenance, Multiple |Description Changed To Facility
Qper ations Mai nt enance, Miltiple Operations
SER- 004-01 |Buildi ng Maintenance, Sweeping |Description Changed To Facility
Mai nt enance, Sweepi ng
SER- 004- 02 |Buildi ng Mai ntenance, Ac/R Description Changed To Facility
Char gi ng Mai nt enance, Ac/ R Chargi ng
SER- 004- 03 |Bui | di ng Mai ntenance, Craw Description Changed To Facility
Space/ Attic Mai nt enance, Crawl Space/Attic
SER- 004- 04 |Buildi ng Maintenance, Class |Iv |Description Changed To Facility
Asbest os Mai nt enance, C ass |v Asbestos
SER- 004- 05 |Buildi ng Mai ntenance, C ean Description Changed To Facility
Ventilation Systens Mai nt enance, C ean Ventilation
Syst ens
SER-004-06 |Facility Maintenance, Com New OPCODE
pressed Gas Service
SER-004-07 |Facility Maintenance, Pl unbing |New OPCODE
SER-004-08 |Facility Maintenance, Electri- |New OPCODE
cal
SER- 004-99 |Buildi ng Mai ntenance, NEC Description Changed To Facility
Mai nt enance, NEC
SER- 009-99 |Recreation, NEC New OPCODE
SER-011-02 |Supply/Materials Handling, Ma- |[Description Changed To Sup-
terial Handling Equi pment Op- |ply/Materials Handling, Material
eration Handl i ng Equi prent/ Forklift Op-
eration
SER-011-07 |Supply/Mterials Handl i ng, New OPCODE
Bul k Fuel s
SER-012-06 |Printing/ Reproduction, Operate |New OPCODE
Equi pnent
SER-016-01 |Water Treatnent, Chlorina- Descri ption Changed To Water
tion/ Brom nation Treatnent, Chlorina-
tion/ Brom nation/ Q her
SER-019-00 |d eaning, Janitorial, Custo- New OPCODE
dial, Miltiple Operations
SER-019-00 |d eaning, Janitorial, Custo- New OPCODE
dial, Miltiple Operations
SER-019-01 |d eaning, Wet/Dry Vacuum Op- New OPCODE
eration
SER-019-02 |d eani ng, Ceneral Housekeepi ng | New OPCODE
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OPERATI ON CODES DI CTI ONARY NEW ADDI TI ONS AND CHANGES

add OPCODE|A d Operation Description Addi ti on O Changes
SER-019-03 |d eaning, Pressure Wash New OPCODE
SER-019-99 |d eaning, Janitorial, Custo- New OPCODE
dial, NEC
SER- 020-00 |Recycling, Miltiple OQperations | New OPCODE
SER- 020-99 |Recycling, NEC New OPCODE
SER-021-00 |Ceneral Aninal Care, Miultiple |New OPCODE
Qper ations
SER-021-99 |General Aninmal Care, NEC New OPCODE
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Appendi x 3-B

W PE SAMPLI NG FOR SETTLED LEAD- CONTAM NATED DUST

1. | NTRODUCTI ON. Wpe sanples for settled |eaded dust can be
collected from floors (both carpeted and uncarpeted), interior
and sash/sill contact areas, and other reasonably snpoth
surf aces. Wher ever possible, hard surfaces should be sanpl ed.
Wpe media should be sufficiently durable so that it is not
easily torn, but can be easily digested in the |aboratory.
Recovery rates of between 80-120% of the true value should be
obtained for all nedia used for w pe sanpling. Bl ank nedi a
should contain no nore than 25 pg/w pe. Contact the |aboratory
for specific instructions.

2. W PE SAMPLING NATERIALS AND SUPPLI ES. The follow ng
equi pnent and supplies nust be used for sanpling:

a. Any wipe material that neets the following criteria may be
used:

' (1) Contains |ow background |ead levels (less than 5
Hg/ Wi pe)

(2) I's a single thickness

(3) Is durable and does not tear easily (do not use
What mand filters)

(4) Does not contain al oe
(5) Can be digested in the | aboratory

(6) Has been shown to yield 80-120% recovery rates from
sanpl es spiked with | eaded dust (not lead in solution)

(7) Must remain noist during the w pe sanpling process
(w pes containing al cohol may be used as long as they do not dry
out)

b. Non-sterilized, non- powdered di sposable gloves are
required to prevent cross-sanple contam nation from hands.

c. Wpes are placed in non-sterilized pol yethylene centrifuge

tubes (50 m size) or an equival ent hard-shell container that can
be rinsed quantitatively in the | aboratory.
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d. Dust sanple collection fornmns.

e. Canmera and film or video canmera and tape to docunent
exact |ocations (Optional)

f. Marking the area to be w ped can be done in either of the
foll ow ng ways:

(1) Masking tape. Masking tape is used on-site to define
the area to be w ped. Masking tape is required when w ping
w ndow sills and window wells in order to avoid contact wth
wi ndow j anbs and channel edges. Maski ng tape on floors is used
to outline the exact area to be w ped.

(2) Hard, snooth, reusable tenplates nmade of |am nated
paper, netal, or plastic. Not e: Tenplates should be cleaned
between each use to avoid transfer of contam nation. Not e:
Periodic w pe sanples should be taken from the tenplates to
determne if the tenplate is contam nated. Disposable tenplates
are also permtted so long as they are not used for nore than a
single surface. Tenpl ates should be larger than 0.1 ft2 (for
exanpl e approximately 4 inches x 4 inches), but smaller than 2
ftz (for exanple 12 inches x 24 inches or approximately 17 inches
X 17 inches). Tenpl ates for floors are typically 1 ft2 (for
exanple 12 inches x 12 inches or 24 inches x 6 inches).
Tenpl ates are usually not used for wi ndows due to the variability
in size and shape (use masking tape instead).

g. Sanple container |abels or permanent marker

h. Trash bag or other waste receptacle (Do not use pockets or
trash containers at the residence.)

i. Rack, bag, or box to carry tubes (optional)
j . Measuring tape
k. Disposable shoe coverings (optional)

3. SINGLE SURFACE W PE SAMPLI NG PROCEDURE

a. Qutlining the w pe area.

(1) Floors: ldentify the area to be w ped. Do not wal k
on or touch the surface to be sanpled (the w pe area). Appl y
adhesive tape to perineter of the wipe area to form a square or
rectangle of about 1 ft2 (for exanple 12 inches x 12 inches or 24
inches x 6 inches). No neasurenent is required at this tine.
The tape should be positioned in a straight line and corners
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should be nomnally perpendicular. When putting down any
tenpl ate, do not touch the interior w pe area.

(2) Wndow sills and other rectangul ar surfaces: ldentify
the area to be w ped. Do not touch the w pe area. Apply two
strips of adhesive tape across the sill to define a w pe area at
least 0.1 ft2 in size (for exanple approximately 4 inches x 4
i nches). When using tape, do not cross the boundary tape or
fl oor markings, but be sure to wpe the entire sanpling area. It
is permssible to touch the tape with the wpe, but not the
surface beyond the tape.

b. Prelimnary inspection of the w pes. | nspect the w pes
to determine if they are noist. |If they have dried out, do not
use them Wen using a container that dispenses w pes through a
"pop-up” lid, the first wipe in the dispenser at the beginning of

the day should be thrown away. The first wpe my be
contam nated by the lid and is likely to have dried to sone
extent. Rotate the container before starting to ensure liquid

i nside the contai ner contacts the w pes.

c. Preparation of centrifuge tubes. Exami ne the centrifuge
tubes and make sure that the tubes match the tubes containing the
blind spiked w pe sanples. Partially unscrew the cap on the
centrifuge tube to be sure that it can be opened. Do not use
pl astic baggies to transport or tenporarily hold w pe sanples.
The | aboratory cannot neasure lead left on the interior surface
of the baggie.

d. G oves. Don a di sposable glove on one hand; use a new
gl ove for each sanple collected. If two hands are necessary to
handl e the sanple, use two new gl oves, one for each hand. It is

not necessary to w pe the gloved hand before sanpling. Use a new
gl ove for each sanple coll ected.

e. Wping surfaces that are approxi nately square.

(1) Initial placenent of w pe: Place the wi pe at one
corner of the surface to be wiped with wipe fully opened and fl at
on the surface.

(2) First wipe pass (i.e., side-to-side): Wth the
fingers together, grasp the w pe between the thunb and the palm
Press down firmy, but not excessively with both the palm and

fingers (do not use the heel of the hand). Do not touch the
surface with the thunmb. If the wipe area is a square, proceed to
W pe side-to-side with as many "S'-like notions as are necessary

to conpletely cover the entire wipe area. (See step f below for
non-square areas.) [Exerting excessive pressure on the wi pe wll
cause it to curl. Exerting too little pressure will result in
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poor collection of dust. Do not use only the fingertips to hold
down the w pe, because there will not be conplete contact with
the surface and sone dust may be mssed. Attenpt to renove al
vi si bl e dust fromthe w pe area.

(3) Second wipe pass (i.e., top-to-bottom: Fold the
wpe in half with the contam nated side facing inward. (The w pe
can be straightened out by laying it on the wpe area,
contam nated side up, and folding it over.) Once folded, place
in the top corner of the wi pe area and press down firnmy with the

pal m and fingers. Repeat wiping the area wwth "S"-like notions,
but on the second pass, nobve in a top-to-bottom direction.
Attenpt to renove all visible dust. Do not touch the

contam nated side of the wipe with the hand or fingers. Do not
shake the wipe in an attenpt to straighten it out, since dust may
be | ost during shaking.

f. W ping rectangular areas (e.g., wndow sills). If the
surface is a rectangle (such as a window sill), two side-to-side
passes nust be nade over half of this surface, the second pass
with the wipe folded so that the contam nated side faces inward.
For a window sill, do not attenpt to wipe the irregular edges
presented by the contour of the w ndow channel. Avoid touching
ot her portions of the wi ndow with the w pe. If there are paint
chips or gross debris in the wndow sill, attenpt to include as
much of it as possible on the wi pe. If all of the material
cannot be picked up with one wipe, field personnel nmay use a
second wipe at their discretion and insert it in the sane
cont ai ner. Consult with the analytical |aboratory to determ ne
if they can perform analysis of two wi pes as a single sanple.
When perform ng single-surface sanpling, do not use nore than two

single surface wipes for each container. |If heavily dust-I|aden
a smaller area should be wiped. It is not necessary to w pe the
entire wndow well but do not wpe less than 0.1 ft?2

(approximately 4 inches x 4 inches).

g. Packaging the wipe. After wiping, fold the wipe with the
contam nated side facing inward again, and insert aseptically
(wi thout touching anything else) into the centrifuge tube or
ot her hard-shell ed contai ner. If gross debris is present, such
as paint chips in a window well, nmake every attenpt to include as
much of the debris as possible in the w pe.

h. Labeling the centrifuge tube. Seal the tube and | abel
with the appropriate identifier. Record the |aboratory submttal
sanpl e nunber on the field sanpling form

i. Measuring the area sanpled. After sanpling, neasure the
surface area wi ped to the nearest eighth of an inch using a tape
measure or a ruler. The size of the area w ped should be at
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least 0.1 ft2 in order to obtain an adequate Ilimt of
gquantitation (25 pg/wipe is the typical detection limt wth
flame AA. No nore than 2 ft2 should be wiped with the sane w pe
or else the wipe may fall apart. Record specific nmeasurenents
for each area wiped on the field sanpling form

] - Docunenti ng the sanple. Fill out the appropriate field
sanpling forns conpletely. Collect and maintain any field notes
regarding type of w pe used, |ot nunber, collection protocol
etc.

K. Di sposing of trash. After sanpling, renove the masking
tape and throwit away in a trash bag. Renove the glove; put al
contam nated gloves and sanpling debris used for the sanpling
period into a trash bag. Renove the trash bag when |eaving the
structure.

4, COVPCSI TE W PE  SAMPLI NG Whenever conposite sanpling is
contenpl ated, consult with the analytical |aboratory to determ ne
if the laboratory is capable of analyzing conposite sanples.
When conducting conposite w pe sanpling, the procedure stated
above should be used with the followng nodifications: VWhen
outlining the wipe areas, set up all of the areas to be w ped
before sanpling. The size of these areas should be roughly
equivalent, so that one room is not over-sanpled. Af ter
preparing the centrifuge tube, put on the glove(s) and conplete
the wi ping procedures for all subsanples. A separate w pe nust
be used for each area sanpled. After w ping each area, carefully
insert the wipe sanple into the sanme centrifuge tube (no nore
than 4 w pes per tube). Once all subsanples are in the tube,
| abel the tube. Record a separate neasurenent for each area that
is subsanpled on the field collection form Finally, conplete
trash disposal, making sure that no masking tape is |eft behind.
Ri sk assessors and inspector technicians do not have to renove
their gloves between subsanple wpes for the sanme conposite
sanple as long as their gloved hands do not touch an area outside
of the wipe areas. |If a glove is contam nated, the glove should
be imediately replaced with a clean glove. |In addition to these
procedural nodifications, the following rules for conpositing
shoul d be observed:

a. Different types of surfaces. Separate conposite sanples
are required from carpeted and hard surfaces (e.g., a single
conposite sanple should not be collected from both carpeted and
bare floors).

b. Different types of conponents. Separate conposite
sanples are required fromeach different conponent sanpled (e.g.
a conposite sanple should not be collected from both floors and
w ndow sills).

Appendi x 3-B-5



5. BLANK PREPARATI ON. After sanpling the final space of the
day, but before decontam nation, field blank sanples should be
obtained. Analysis of the field blank sanples determnes if the
sanple nmedia is contam nated. Each field blank should be | abel ed
with a unique identifier simlar to the others so that the
| aboratory does not know which sanple is the blank (i.e., the
| aboratory should be "blind" to the blank sanple). Bl ank w pes
are collected by renmoving a wipe from the container with a new
gl ove, shaking the w pe open, refolding as it occurs during the
actual sanpling procedure, and then inserting it into the
centrifuge tube wthout touching any surface or other object.

One blank wipe is collected for structure/space sanpled or, if
nore than one structure/space is sanpled per day, one blank for
every 50 field sanples, whichever is |ess. Al so, collect one

bl ank for every lot used. Record the |ot nunber.

6. | NSPECTOR DECONTAM NATI ON. After sanpling, wash hands
thoroughly with plenty of soap and water before getting into a
car. A bathroom in the dwelling unit nmay be used for this
purpose, with the owner’s or resident’s permssion. |If there is
no running water at the sanpling site, use wet w pes to clean the
hands. During sanpling, inspectors nust not eat, drink, snoke,
or otherw se cause hand-to-nouth contact.

7.  QUALITY ASSURANCE/ QUALITY CONTROL. |f more than 50 pg/wi pe
is detected in a blank sanple, the sanples should be collected
again since the nedia is contam nated. Blank correction of w pe
sanples is not recommended.

NOTE: For surface contam nation evaluations (clearance
and/or risk assessnents) regarding |ead-based paint ac-
tivities defined by the Residential Lead-Based Paint Haz-
ard Reduction Act of 1992 (reference 3-16), consult the
protocol in the Housing and Urban Devel opnent "Qui de-
lines" (reference 3-17), 40 CFR 745.227, and |ocal regu-
| at ory requirenents.
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